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USES OF LAND IN YATES COUNTY . 


Vineyards and general farming are impor jgnt in Yates County. The lakes offer excellent 
recreational opportunities ; : 
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SUMMARY 


In the past 150 years, many changes have taken place in the use of 
the land in Yates County. About 8 per cent of the land in farms in 
1910 has since gone out of agricultural use. The acreage of small 
grains has decreased, while in recent years the acreages of corn for 
silage, beans, cabbage, and alfalfa have greatly increased. Sheep have 
decreased in importance. (Pages 7 to 12.) 

Based on present land use, soils, size and condition of farm buildings, 
topography and elevation, and market facilities, the land has been 
divided into nine land classes. Land classes I and II are better adapted 
to forests and recreational uses than to farming. They comprise 36.6 
per cent of the county. Land classes III, IV, and V, which probably 
will remain permanently in agriculture, comprise 57.2 per cent of the 
county. (Pages 13 to 17.) 

The higher the land-class number, the more intensively the land is 
used, and the greater have been the profits from farming. In land 
class V, about 29 per cent of the land was in intertilled crops, as com- 
pared with less than 1 per cent in land class I. About 16 per cent of 
land class II was used for sheep pasture. (Pages 17 to 21.) 

The higher the land class, the larger is the proportion of productive 
soils. In land class V, about 90 per cent of the soils are well drained 
and contain lime, while in land classes I and IR only 1 per cent have 
both good drainage and lime. Ontario loam is the most important 
well-drained soil containing lime. (Pages 21 to 29.) 

In land class I, 56 per cent of the houses standing in 1900 were gone 
or uninhabitable in 1938. The proportion of vacancies was twice as 
great in land classes I and II as in land class V. (Pages 29 to 31.) 

Most of the land in the higher land classes is below 1250 feet in 


_ elevation: nearly one-half of land class I is above 1550 feet. (Pages 


DI tO Oz.) 

The full value of land and buildings per acre in farming areas ranged 
from $20 in land class I to $91 in land class V. (Pages 31 to 35.) 

A greater proportion of the classified farms in the higher land classes 
were operated by Farm Bureau members than in the lower land classes. 
About two-thirds of the Farm Bureau members participated in the 
1939 Agricultural Conservation Program, while only 15 per cent of 
nonmembers participated. (Pages 34 to 36.) 

School costs per pupil are relatively high in land classes I and II, 
because the number of pupils per school is small in such sparsely settled 
areas. State aid makes up a large proportion of the income of districts 
in these land classes. (Pages 34 to 38.) 

More fire insurance was carried per farm and fire protection was 
better in the higher land classes. (Pages 38 to 39.) 

Of the 785 miles of road in the county in 1939, about 365 miles were 
all-weather roads. Of these, 201 miles were hard-surfaced and 164 
miles sub-based or heavily graveled. It is suggested that an additional 
151.5 miles be improved as all-weather roads. About 35 miles of road 
in land classes I and II have been abandoned. (Pages 40 to 44.) 

On February 15, 1939, there were about 224 miles of rural electric 
distribution lines. One-half of the farms and two-thirds of the rural 
residences had electric service available. To serve all farms and resi- 
dences in permanent agricultural and rural residential areas, about 
176 miles of new lines are needed. (Pages 43 to 47.) 

To provide telephone service for all of these properties would require 
about 66 miles of new lines. (Pages 47 to 50.) 

The reforestation of land classes I and II will prevent persons from 
trying to farm land much of which never should have been cleared. 


(Pages 50 to 52.) 
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FIGURE 1. LAND-CLASSIFICATION MAP OF YATES COUNTY 


The higher the land-class number, the greater is the intensity of use to which the land is adapted 
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AN ECONOMIC STUDY OF LAND UTILIZATION IN 
YATES COUNTY, NEW YORK 


M. D. Woopin 


PURPOSE 


When the first white settlers came to Yates County, they had no way 
of distinguishing between good and poor farm land. Practically all of 
the land was settled. Some of it produced excellent crops, but some 
could not be farmed profitably. Much of the land not suited for farming 
has been abandoned, but part of it is still in use. 

The primary purposes of an eco- | 
nomic classification of the land in 
Yates County are to assist those 
who are interested in the land to 
use it for the purposes for which 
it is best adapted and to form a 
basis for the development of serv- 
ices in rural areas. Areas that are 

Ye 
adapted to permanent agriculture i 
should be served by all-weather gue y...¢ count, 
roads, electric and telephone lines, 772A tomoxins ® 


Montgomery, Chemun 
adequate health facilities, and good ee Tioga, Chenange, Genesee, 
schools. Farm fire insurance and (linton, wyoming, and Chautauqua’ 
farm credit should be available ““""” 
aT a reasonable Cost: Areas not FIGURE oe LOCATION OF YATES COUNTY 


: AND OF OTHER COUNTIES FOR WHICH 
adapted to farming ey well be LAND-UTILIZATION BULLETINS HAVE 


used for forests and recreational BEEN PUBLISHED 
purposes. 

Studies similar to this one of Yates County have been completed in 
fourteen other counties (figure 2). ; 


> 


DESCRIPTION OF THE AREA 
LOCATION 


Yates County is in the Finger Lakes region of west-central New York 
(figure 2). It is one of the smallest and most rural of New York counties. 
The land area is 343 square miles, or 219,520 acres. Penn Yan, near the 
center of the county, is the county seat. 
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ELEVATION, TOPOGRAPHY, AND CLIMATE! 


The elevation ranges from about 450 feet above sea level along Seneca 
Lake to over 2100 feet in the southwestern part of the county. The topog- 
raphy is smooth to rolling in the northern and eastern towns, but hilly and 
rough in the southwestern towns. 

The average length of the growing season at Penn Yan is 153 days (table 
1). Two-thirds of the growing seasons during an 18-years period included 
140 days or more. 


TABLE 1. AVERAGE LENGTH oF GrowING SEASON, PENN YAN AND GENEVA,* 


New YorK 

eee SESgx2:2950°0€0—E6—™—_—mr——0O9w=“=—=—m=r—’'[ y's eos 

Growing season Proportion of growing seasons less than— 
; Period ee ee 

Station 
observed | average | Shortest 120 130 140 150 
length on record days days days days 
Years Days Days Per cent Per cent Per cent Per cent 
Pepi eVatine esc dines 18 153 105 


SONEVa is ce eee 22 162 116 5 14 23 27 


(ee Sn nS ees 


- *Geneva is at the end of Seneca Lake, about 8 miles north of the Yates-Ontario county line. 


The slopes along Lake Keuka are adapted to the production of grapes 
because of adequate air drainage and because the moderating effect of the 
water retards bud development in the spring until danger from frost is over 
and also prevents early fall frosts. 

Part of Yates County is in a relatively small area of central New York 
which receives an annual rainfall of 30 inches or less. The average 
annual precipitation at Penn Yan is 29.1 inches (table 2). The rainfall 
during the growing season (May 1 to September 30) averages 14.8 inches 
at Penn Yan and 15.0 inches at Starkey in the southeastern part of the 
county. 


TABLE 2. AverRAGE ANNUAL AND GROWING-SEASON PRECIPITATION, YATES CouNTY, 
New York, AND ADJOINING COUNTIES 


Tn ee 


Precipitation 
Station Period Elevation i 
observed Growing-season 
Annual (May 1 to 
Sept. 30) 
Years Feet Inches Inches 

Yates County: 

SMMIETENN Viditeee MCD ACIS VN 6 8) d1s doe WSLS 9-8 8 08S 82 730 29.1 14.8 

OS Ry ae oh 5 860 36.8 15.0 
Adjoining counties: 

(OV Sr Ov ey TORT Ee en RE One en a 43 615 O0.0 16.2 

ee has ley etg Se a ar i 9 1,494 32.9 16.3 


ee  eeeeeeeeaaoaoaoaoaaeeaeaeaanananwawees~—eeeeeeeeee  ——eeE——— 


TRANSPORTATION FACILITIES AND MARKETS 


Yates County is served by three railroads and about 200 miles of hard- 
surfaced highways (figure 3). To permit efficient marketing of farm 


1The climate of New York State. By R. A. Mordoff. Cornell Univ. Agr. Exp. Sta. Bul, 444: 
73-88. Revised 1934. 
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produce, it is desirable that the secondary roads which serve the perma- 
nent farming areas be improved as all-weather roads. 


Pal mean 


= 


LEGEND 


enim 9 TATE. ROAO:S 
COUNTY and TOWN -HARD ROADS 
terteetreee RAILROADS 
@ MILK PLANT 
de MILK MANUFACTURING PLANT 
A WINERY 


SCALE, MILES 
<r 
te) 4 2 3 4 


FIGURE 3. HARD-SURFACED ROADS, RAILROADS, MILK 
PLANTS, AND WINERIES IN YATES COUNTY, FEBRUARY 


15, 1939 


Penn Yan, Dundee, and Rushville are the leading trading centers of 
the county, and are local markets for milk, fruit, and other farm produce. 
A butter-manufacturing plant and a grade-B milk plant authorized to 
handle milk for the New York City market are located at Penn Yan. 
Cream-receiving stations at Gorham and Prattsburg and a cheese factory 
at Watkins Glen are markets for a small amount of milk from Yates County. 

On 100 grape farms on Bluff Point, studied in 1935, about one-half of 
the grape crop was sold to trucker-dealers, one-fourth to wineries, and the 
remainder to various other types of buyers.” 


BISlORY.OF THE AGRICULTURE IN YATES COUNTY: 


The first white settlement was made along Seneca Lake in 1787 by the 
followers of Jemima Wilkinson. Shortly after 1790, the influx of settlers 
began and the development of the land for farming was started. The 
towns of Jerusalem and Middlesex were organized in 1789, but county 
government was not established until 1823, when Yates County was 
formed from a part of Ontario County. 

The first agriculture was necessarily self-sufficing. At first farm prod- 
ucts for outside markets were moved largely by boat. The building of 
the first railroad through the county in 1852, and later the development of 
a highway system, encouraged the commercialization of agriculture and 
the production of perishable farm products for sale. 

2An economic study of grape farms in Schuyler and Yates Counties, crop year 1935. By E. G. 


Misner. Cornell Univ. Agr. Exp. Sta. Bul. 670. 1937. 
8Data from Historical and Statistical Gazetteer of New York, 1860. 
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FIGURE 4. ORIGINAL HOME OF JEMIMA WILKINSON, BUILT ABOUT 1790 


LAND IN FARMS 


The acreage in farms did not vary greatly from 200,000 acres from 
1860 to 1920 (table 3). A decline of about 13,000 acres occurred from 
1920 to 1930, but a slight increase over 1930 was reported by the 1935 
Census. 


TABLE 3. Numper or Farms AND ACREAGE OF LAND IN FarMs, YATES COUNTY, 
NEw York, 1850 To 1935* 


eee OOOO SSS SS —— 


Average 
Year Farms Land in farms acreage 
per farm 
Number Index Acres Index Acres 
(1910 =100) (1910 =100) 
LSS10)S MS Se See reais t a; 186,500 91 
RSG U EON Acad dscns 50s 1,940 85 202,758 99 105 
Ick ACG ene 1,961 86 199,778 98 102 
key Ot Oo ea 2,279 100 Be z x 
HREM: WEE Gs wee 2,473 108 196,255 96 79 
TALL So er 2,504 109 203,568 100 81 
DI Reeere, tis kxcieesie o 86s 2,288 100 204,214 100 89 
On Sa a ra 2,041 89 198,613 97 97 
BS I ROM, cee Gite “sss 5 1,997 87 194,674 95 97 
MUGUAC aria) ati b<, Sis» 1,739 76 185,999 91 107 
PS Geet cas Uh eh es 1,768 411 188,074 92 106 


*Data from United States Censuses. 

+The number of farms by counties was not reported in the Census of 1850. 

{Data for 1880 were omitted because of errors made in the enumeration of the Census of 1880. Too 
large an acreage of land in farms was reported. See Twelfth Census of the United States, 1900, vol. 5, p. 19. 


CROPS 


The total acreage of important crops increased from about 86,000 acres 
in 1854 to about 106,000 acres in 1889 (table 4 and figure 5). The Census 
of 1935 reported about 19,000 acres less than did the Census of 1890. In 
1854 and 1874, the acreage of small grains was about twice that of hay 
crops; by 1934, the acreage of grains had decreased so that there were 
about twice as many acres of hay as of small grains. 


ee 
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TABLE 4. AcrEAGE oF IMPoRTANT Crops AND NUMBER OF APPLE TREES AND GRAPE 
VINES, YATES County, New York, 1854 To 1934* 


Crop 1854 1874 1889 1899 1919 1929 1934 
Acres Acres Acres Acres Acres Acres Acres 

PULA os kt eR Nase ere Ngee [So 35 1,371 3,609 6253008 
Oiherravira. cures es PEO 28,300 38,944 36,436 43 648 27,057 33,501F 
Ogtsee donk Meds Sh oe 11,480 15,551 14,775 19,123 10,912 5,659 6,334 
Barley... ee eto 5 12,486 14,044 16,877 3,314 3,682 23205 2,114 
OU PRA PAINS Geterct, vi tea Lee ae» |". aE es he Be gees 3,566 6,632 5,408 
Buckwheat......... 4,434 1,866 3,046 3,424 2522 3,718 
Wikteateerw be 2)... 20,211 Pad PAS) 9) 14,337 22,431 17,812 9,766 11,646 
Rives iedntee oS. Ok ts 2,146 2,224 6,976 1,802 4,532 1,307 1,699 
Corn for grain.:.... 11,104 10,622 9,317 10,865 5,951 2,940 4,506 
eet Se ie eal) oe eB ages eye | I ee ep 1,587 1,498§ 
POtatoesie cs. sn bo 1,018 1,726 1,927 2,850 1,786 2 io 1,947 
IBeatic dry). asks 92 460 na a ae 5,618 3,440 8,691 11,279 
SPE Tyne! dee, tae) Aenea | dos memestoler. pie ad ke sa Nae 461 1,084 

Morale ie ake (5c 86,343 100,058 106,199 105,898 99,993 74,907 87,549 

Number Number Number Number Number Number Number 

Apple trees, bearing 

APC tee sti ere he Lee, 197,0049] 191,184 184,354 TOD O4o 124,038 111,552 
Apple trees, not of 

eee ete clr | a ae IE Pica. Be Diy wR ON cee haa 40,273 7,358 4,448 
Grape-vines, bearing 

AS Cuaaiite ee nla Ione |G «ea Bs (4-8728s ee = ee 4,802,617 | 4,025,703 | 4,004,645 | 3,819,650 
Grape-vines, not of 


bearing age....... | EON OP aa PEARS qPetig Rae fe MUP PER ark hl Tan ears we 89,465 113,077 57,380 


* Data for 1854 and 1874 are from New York State Censuses. Data for 1889 to 1934 are from the United 
States Censuses. 

tIncludes 8782 acres of annual legumes saved for hay, which had a yield of 4652 tons. 

{The acreage of buckwheat was not reported in the Census of 1934. 

§The 1934 Census reported ‘‘corn for all purposes’’ and ‘‘corn for grain.’”. To obtain the acreage of 
“‘corn for silage’ in 1934, ‘‘corn for purposes other than for grain’’ was apportfoned the same as in 1929, 
when the acreage for each purpose was reported. 

Includes only the important crops listed. The acreage of minor crops was not reported by all of the 
censuses. 

{All ages. 

**The number of vines of all ages reported by the Census of 1864. The Census of 1874 did not report 
the number of grape-vines. 


Index Index 
1929-100) / 4899-100 
200 200 


150 


100 


APPLE 
TREES 


50 
(bearing ages) 


? 
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74 "99 191934 
FIGURE i INDICES OF CROP ACREAGES AND OF NUMBERS OF APPLE TREES AND GRAPE- 
VINES IN YATES COUNTY, 1854 TO 109034 


The acreages of grains have declined, while the acreages of alfalfa, corn for silage, and beans have 
increased. The numbers of apple trees and grape-vines have decreased 


Alfalfa and corn for silage have become more important in recent years. 
From 1919 to 1934, the acreage of alfalfa increased from 1371 acres to 
6533 acres, and the acreage of corn for silage nearly doubled. 

From 1929 to 1934, there was a sharp increase in the acreage of dry 


10 BULLETIN 727 


beans, from 8691 to 11,279 acres. During the same period, the acreage of 
cabbage more than doubled, from 461 to 1084 acres. 

Yates County ranks second to Chautauqua County in the acreage of 
grapes. In 1899, there were nearly five million vines in the county. 
Because of higher costs of production on the steeper slopes along the 
lakes and relatively low grape prices in recent years, the number of vines 
has declined. In 1934, fewer than four million vines were in production. 
The planting of new vineyards has been curtailed. 

The number of apple trees decreased by nearly one-half from 1874 to 
1934; few young trees have been planted recently. For every nine young 
trees in 1919, there was only one in 1934. This change has occurred 
because of the disappearance of farm orchards and a shift of commercial 
apple production to more favorable areas. 

Average crop yields have been increased since 1854 by the use of better 
varieties of crops, improved cultural practices, modern machinery, lime, 
and fertilizer, and by the abandonment of some of the land not adapted 
to farming. The yields of small grains have increased most (table ay 
Although the greatest increases in yields occurred before 1900, the yields 
of most crops have shown some improvement since then. 


TABLE 5. AVERAGE YIELDS PER ACRE OF IMPORTANT Crops FROM 1854 To 1929, YATES 
County, NEw YorK* 


: 1874, 1879, 1909, 1919, 
8 Unit | 1854 and 1864 | 209 and 1899] 1924, and 1929 

Pe GAL RATIOS) 6 65 UU vs Wis eS Fe Kew NS Ole Tons 0.9 1d Lz 
TSS sy, le Re ERS Soa Ok) re Bushels 16.0 29.9 27.4 
PL PUR Te rie e eran t velo eck wiarale we ensayo. Bushels 13.0 22.3 23.0 
EMMIS VCE LM RCE MAbs vista Reve cis 6 ae ALAN 8 Bushels 9.1 14.2 1Sc¢ 
SHHES is Gh RE eR eee ese Bushels 10.1 15.9 21.1 
URAY Gia Seles. oye: Plein BN Riekgs wee § Kea e KS ¥ esis Bushels 8.7 14.2 15.4 
MECN ESI ey PERNA ea ee es Bushels 26.6 38.9 36.7 

PUMICE ICME ra Kae Oe ee dria Ma ewe abe’ Tons Seer en 1387 
iD one Ha PIELy een PRUE on a eae ee Bushels 89.5 87.3 96.8 

REGENCE icles CORN te NIE iin SN sheet aah es Bushels day 12.4} 10.5§ 


*Data for 1854 to 1874 are from the New York State Censuses. Data for 1879 to 1929 are from the 
United States Censuses. 
The yield of corn silage is for 1919, 1924, and 1929 only. 
The yield for beans is for 1874 and 1899 only. 
§The yield for beans is for 1909, 1919, and 1929 only. 


LIVESTOCK AND LIVESTOCK PRODUCTS 


More dairy cows were reported in 1845 than in any subsequent census 
year (table 6). The number declined from 9007 in 1845 to 5497 in 1900. 
Since 1900, the trend in cow numbers has been slightly upward; 6646 
were reported in 1935. 

In 1854, nearly all of the milk was sold as butter or cheese (table 7). 
In contrast, in 1929 about 88 per cent was sold as fluid milk or cream and 
the remaining 12 per cent as butter. During this period, the average 
sales per cow increased from 2175 to 3135 pounds. 

Until 1900, sheep were the most important type of livestock in Yates 
County (table 6). The number decreased from 130,134 in 1845 to 19,946 
in 1935. Farmers have found that in most sections of the county other 
enterprises are more profitable than sheep-raising. To a large extent, 
dairy cattle have replaced sheep in the eastern towns; sheep-raising has 


oxy’ ee | _ 
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TABLE 6. Number or LIvEsTtocK on Farms, YATES County, NEw York, 
1845 to 1935* 


| 

; Sheep : Swine . Horses 

Year Dairy cowst Giraces) (all ages) Chickenst (irae 

Number Number Number Number Number 
SA eA ee. occ Chess 9,007 130,134 PSS ROE. Re pee tim 6,523 
TRUSTING oe ee ee fecou 64,827 FOS Oss Mul Sls eta eat: 6,773 
IIEST SSSR aS ee on BN a 6,828 147,397 68538 Fi see tee 6,735 
1 BOYD) ce Ae) a aa 6,769 56,384§ ASSO eo ee ee 7,871 
IPSS Oar eee 5 tion 6,636 51,863 9,078 86,611 7,448 
PSO eye oi hires one 5,741 43,120 8,967 91,920 7,962 
OO Pesci: Ate eevana 4. ive 5,497 49,448 6,507 14735 7,473 
TOO ees olcte sce liste oe 5,566 36,554 7,884 125,644 7,270 
GRIGIO, sgaee Ar ee nema 6,137 26,213 8,784 133,700 6,368 
19) Doss Ue mena eine 6,394 24,677 4,420 155,580 5,265 
MOS ners oo Sages sects 6,048 29,664 3,199 155,109 4,071 
10S iit Ate ae Renee Aa 6,646 19,946ll 2,580 Lil Soho eaats 


*Data for 1845 to 1875 are from the New York State Censuses. Data for 1880 to 1935 are from the 
United States Censuses. 

tFor the period 1845 to 1890, dairy cows includes cows milked or cows kept mainly for milk production; 
for 1900 to 1935, it includes cows 2 years old or older, except 1930, data for which comprise the number of 
cows milked in 1929. 

tFor 1880, the number of chickens includes poultry on hand June 1, exclusive of spring hatching; for 
1890, the data are for domestic fowl (chickens) June 1; and for 1900, the number of fowl 3 months old or 
older on January 1. From 1900 to 1925, the data are for the total number of chickens on January 1; for 
1930 and 1935, the data are for chickens over 3 months old on farms April 1, 1930, and January 1, 1935. 

§ Number of sheep shorn in 1874. 

Of this number, 16,563 were ewes 1 year old or older. 


TABLE 7. Mux or CREAM SOLD FROM FARMS OR MANUFACTURED INTO BUTTER OR 
CHEESE ON FarMs, YATES County, NEw York, 1854, 1874, 1899, anp 1929* 


Milk equivalentf : 


1854 1874 1899 1929 
Pounds Pounds Pounds Pounds 
UES yo) 15 8 acer ne ae 108,317 546,814 1455713 13,831,070 
(Chaesiat- Sek see ee ae Gees Me) (ea a al Ce eee oe 198,165 2,931,142 
LSA SAH igs) a A Ras een esi pe eae 15,062,439 17,430,588 8,947,596 2,199,834 
(OUeGcee - hI Oe ee ees eee ne 599,720 529,500 42.840 ol US eee 
“1 RYOn Fes 8S ma OR Rs bo 15,770,476 18,506,902 10,644,314 18,962,046 
Per cent Per cent Per cent Per cent 
YY THI? G0) Ca be ere ae Re ge a 0.7 BY, ligad 72.9 
SESE SOIGis. . chaste nail: Rae gay Se 1.9 15.5 
1B bd ies Oe, ne Sane ace i ee 95.5 94.2 84.0 11.6 
CAC e ees 65 ots. Serene af 3.8 2.8 0.4 ge 
‘(SESE hae Ee ee ede 100.0 100.0 100.0 100.0 
Number of cows milked..... 7,250 6,769 5,497 6,048 
Milk equivalent per cow 
MNGHETLCLS hig a en NUS aye Be NIRS: 2,734 1,936 Soler 


*Data for 1854 and 1874 are from New York State Censuses for 1855 and 1875. Data for 1899 and 1929 
are from United States Censuses for 1900 and 1930. ; 

+The following factors were used in converting butter, cheese, and cream into equivalent pounds of 
milk: 1 pound of butter =21 pounds of milk; 1 pound of cheese =10 pounds of milk; 1 pound of cream = 
10 pounds of milk; 1 pound of butterfat =25.6 pounds of milk. The following weights were used: 1 gallon 
of milk was assumed to weigh 8.6 pounds; 1 gallon of cream, 8.25 pounds. 

tIncludes milk sold to cheese factories. 


declined less in the western part of the county, where there are large areas 
of land suitable for sheep pasture but not well adapted to crops (figure 6). 
The sheep are grazed on the hill pastures in the summer months and taken 
down to the valley farms for feeding during the winter. Hay, grain, 
bean pods, and waste products are used as feed. Unfavorable milk prices, 
the supply of otherwise waste feeds, and the nearness to large areas of 


: 
| 
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4 DOT= 40 DAIRY COWS 


FIGURE 6. LOCATION OF SHEEP AND OF DAIRY COWS IN YATES COUNTY 
IN 1845, 1875, AND 1935 


Dairy cattle have replaced sheep on many farms in the eastern towns, and sheep-raising has shifted 
to the western part of the county. There has been a large decrease in the number of sheep 


land suitable for sheep pasture have retarded the replacement of sheep 
by dairy cattle in the western towns. 

The number of horses on farms declined about 49 per cent from 1890 
to 1930, and swine have decreased about 86 per cent since 1845. There 
were twice as many chickens in 1935 as in 1880. 


POPULATION 


The population of Yates County increased from 4867 in 1810 to 19,009 
in 1825. For the 65-years period following 1825, the total population 
changed very little. From 1890 to 1930, it decreased from 21,001 to 
16,848 (table 8). The rural population has decreased rapidly, while in 
the villages there has been either an increase or little change. 


TYPES OF FARMING IN YATES COUNTY 


In 1929, two-fifths of the farms in Yates County were classified by the 
Census as general farms; their incomes came from several enterprises, no 
one of which made up as much as 40 per cent of the total income. 
One-fifth of the farms were classified as fruit farms and one-tenth as dairy 
farms. Six per cent were classified as poultry farms and 6 per cent aed 
crop-specialty farms. The remaining 18 per cent included animal-specialty, 
truck, cash-grain, self-sufficing, abnormal, and unclassified farms, : 


el 
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TABLE 8. PopuLation CHANGES IN THE Towns oF Yates County, NEw YorK, 
1855 to 1930* 


Change 
Town 1855 1890 1930 1855-1930 

Number Number Number Per cent 
eMC ef os nh) SP ener aoa ae ae 1,504 1,393 790 —47 
PUTIN ei ease ot oe eo ey ee aa oe of 2,500 2,291 1,845 —26 
NTR A Paes re Ee A eee A or ein 1,506 1,206 510 —66 
J TEST a oe eR 3 eg ca Sy eh en 2,797 2,957 2,072 —26 
Pere recam eee Ss te ek Oe Se gee ee 1,305 1,387 839 —36 
PRE EAS pha o. sy oe ey ee 4,304 6,028 6,561 +52 
OOS dO ioe or se Deg Bag each ee tans ie eR See 2,148 1,680 1,190 —46 
See hse efits, « asl a beat cee ae 2,428 2,862 2,237 — 8 
RCN. 02S, 82) 5), oan suey en Ome 1,320 1,197 804 —39 
Piety ates *County tee ees 19,812 21,001 16,848 -15 


*Data for 1855 are from the New York State Census. Data for 1890 and 1930 are from the United 
States Censuses. 
tTowns that contain incorporated villages. 


AN ECONOMIC CLASSIFICATION OF THE LAND 
METHODS AND BASES USED* 


The land in Yates County was divided into nine land classes, using the 
following bases: 

(1) A land-use map, which shows how the land was used in 1938. This 
map was prepared by ruling United States Geological Survey sheets into 
squares of 10 acres each. ‘The use of the land in each square was deter- 
mined by field observation. . 

(2) A soil map prepared by the Agronomy Department at Cornell 
University in cooperation with the Bureau of Chemistry and Soils of the 
United States Department of Agriculture. The land-use and soil maps 
are of the same scale, making it possible to study the use of each soil. 

(3) A property-classification map made by a roadside inspection of 
each property in the county. The farms were classified according to the 
size and condition of the buildings and the apparent amount of farm 
business being done. Rural residences were classified according to con- 
dition and occupancy. 

(4) Topography and elevation, which are shown on the United States 
Geological Survey maps. 

(5) Location in respect to markets and marketing facilities. 


The results of more than 30 years of farm-management research in 
New York State were used as a guide in appraising the relative importance 
of these factors as they affect land use. 


DEFINITION OF LAND CLASSES 


Land class I. Contains a large proportion of woods and idle land. 
Most of the farms already have been abandoned. The land is probably 
best adapted to forests and to recreational uses. 

Land class II. Used more intensively than land class I, but contains 
much idle land and many abandoned farms. The soil, topography and 

4A detailed discussion of the methods used in land-use studies is given in Methods Used in An 


Economic Study of Land Utilization in Tompkins County, New York, and in Other Similar Studies 
in New York, by A. B. Lewis. (Cornell Univ. Agr. Exp. Sta., Memoir 160, 1934.) 
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FicurE 7. AN AREA OF LAND CLASS II 


Only about 4 per cent of land class IT is used for intertilled crops; 43 per cent is idle or in woods 


FIGURE 8. AN ABANDONED FARMSTEAD IN LAND CLASS I 
Of the houses standing in land class II in 1900, more than one-third had disappeared by 1938 


Y LAND CLASS II 


FiGURE 9. SHEEP PASTURE I 


Much of land class II is rough and stony. Many of the soils are poorly drained and nearly all 
of them are deficient in lime 
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Figure 10. AN AREA OF LAND CLASS V NEAR BENTON CENTER 


About 29 per cent of land class V is used for intertilled crops; only 5 per cent is idle or in woods 


FiGuRE 11. A GOOD FARM IN LAND CLASS V 


Nearly all of the soils in land class V are well drained and contain lime 


FicurE 12. A FIELD OF CABBAGE IN LAND CLASS V 


_More than 4 per cent of land class V was used for cabbage. Cabbage grows best on well-drained 
soils high in lime 
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elevation, crops grown, size and condition of the farm buildings, and the 
income records of the farms indicate that most of the land is probably 
better suited to forests and to recreational uses than to farming. Some of 
this land is now being used for sheep pasture. 

Land classes IR and IIR. Agriculturally the same as land classes I 
and II, respectively, but probably cannot be purchased at a reforestation 
price because of their value for residential and private recreational purposes. 

Land classes III, IV,andV. Permanent agricultural land. The higher 
the number, the greater the intensity of land use, and, in general, the more 
profitable the farming. Land class V is the most intensively used land in 


Yates County. 


Land class IIR. Agriculturally the same as land class III, but, because 
it borders Lake Keuka and Canandaigua Lake, it probably will be used 
for residential and private recreational purposes rather than for farming. 

Land class R. Used mostly for residential and commercial purposes. 

In placing the boundaries around areas of land classes III, IV, or V an 
attempt was made to include all the land needed for the efficient operation 
of the farms likely to remain permanently in agriculture. Therefore, 
these land classes include some land which is not adapted to crops, but 
is used for pasture and farm woodlots. Land classes I and II also include 
entire farms, as well as the unneeded portions of farms in the adjoining 
higher land classes. 

The land classes seldom have distinct boundaries, but grade into one 
another. The transition area commonly approaches the average of the 
two adjacent lartd classes. 

The productivity of the land within a land class varies, and the farms 
are not of equal profitability. There are occasionally unprofitable farms 
in a good area, but the higher the land class the greater is the proportion 
of good farms. Some farms in good areas appear poor because of the 
management, others because of small size. Small areas of productive 
land are found in land classes I and II, but these areas are not large 
enough for a profitable farm business. 


EXTENT OF EACH LAND CLASS 


The extent and location of the different land classes in Yates County 
are shown in figure 1 and on the large-scale map which accompanies this 


TABLE 9. AcrREAGE oF LAND IN Eacu Lanp CLass, YATES County, NEw York, 1938 


Land class Acres* Per cent 

oli d 4 x + ccuelDs visv's Sip aA N eiak a See 18,647 8.6 
RISES Gir Vivi kee ctl oo oc eee O NS EMER NEN ESHER AND 60,864 28.0 
i BESS (OPO EeePC ee Ee eee eee ee eee 81,430 37.5 
a eee errr ere rhe Ore eee 33,468 15.4 
Pe EIR a 5k Ace Velev ck ee oN 8 ws ah elt RISE OR Ee WN ENTS 9,399 a3 
NR ee rrr er ee rt eee 1,049 0.5 
UM ER SUK RN eee eee ua WUE NES C AN ERO CES 6,401 2.9 
I Ee rer re ee ra 2,041 0.9 
DIEU IGR SO ee cece tens Con HMM ES ORES HS HA 4,068 1.9 
ORE, PP MMIRN ici se eek ee ens che Ren RES 217,367 100.0 


*The United States Census for 1935 reported 219,520 acres as the approximate land area of Yates 
County. The 217,367 acres mapped on the land-use map comprise 99 per cent of the census figure. 


- ae or aaeal 
pera 
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bulletin. Two-fifths of the county is in land classes I, IR, II, and IIR; 
about two-fifths is in land class III; and about one-fifth is in land classes 
IV and V (table 9). 

The proportion of land in each land class varies widely between towns. 
Ninety-four per cent of Italy is in land classes I, II, and IIR (table 10). 
Only 2 per cent of Benton is in these land classes. A large proportion of 
the land classified as land class II in Italy, Jerusalem, and Middlesex is 
used for sheep pasture. This land is not adapted to crops and most of the 
buildings have been abandoned, but probably the land will continue to be 
used for pasture so long as sheep are kept on farms in the western towns. 


TABLE 10. Proportion oF THE LAND IN EAcH LAND CLASS IN THE TOWNS OF 
YaTES County, NEw York, 1938 


Land class Bar- Benton | Italy Jeru- Mid- Milo Potter | Starkey | Torrey 
rington salem dlesex 


Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
44 10 4 ion 11 tens 


Eitea paetatns. 3 oe: 60 1 46 40 40 15 26 eal oa Us 
BUT a ede A oi 34 ob 6 37 31 4] 42 68 62 
LONE Soh feos aay ee 1 31 aie 6 Zi 30 19 13 28 
AVE ee, Ree ee eae 30 ee Jase 
PRES PEE chs te eh aes * 2 i) cert 
LID Rs Pe het ee ceretetee an 2 1 4 y) 4 il 5 8 
UR etiats ce 3 2 5 Fem 
Residential...... 1 3 1 5 1 o 2 

Allland classes 100 100 100 100 100 100 100 100 100 
Average land 4 

Glass ta aera 2.4 4.0 1.6 2.4 Weil Sula we Ose: 3.0 ote, 
Number of acres 

ATIGO WI. 6 cieeeke 22,770 26,792 25,770 37,820 19,925 24,739 23,929 21,147 14,475 


*Less than 0.5 per cent. 

+The average land class is calculated by multiplying the percentage in each land class by the cor- 
responding land-class number and dividing by the percentage in land classes I to V, inclusive. For 
creas etn Sake, oo Pie class for Benton was calculated as follows: (1 X 2) +(31 X 3) +(31 X 4) +(35 X 5) 

1X 2) =396+99 


The average land class probably is one of the best measures of the 
economic value of the land in a town. The average land class ranges 
from 1.6 in Italy to 4.0 in Benton. The average for the county is 2.7. 


RELATION OF THE BASES OF LAND CLASSIFICATION TO LAND CLASS 


Land use 
Land use in each land class 


Yates County has been settled for about 150 years. During this period, 
the farmers of the county have attempted to use their land for the most 
profitable purposes. The present use of the land, resulting from this 
long period of experimentation, is a valuable aid in classifying the land. 
It reflects the combined effects of soil, topography, climate, distance to 
market, and market conditions for farm products. 

In land classes I and IR, about 87 per cent of the land was idle or in 
woods and less than 1 per cent was used for intertilled crops (tables 11 
and 12 and figure 13). The higher the land class, the smaller was the 
proportion of idle land and woods, and the larger the proportion of land 
used for intensive crops. In land class V, about 29 per cent of the land 
was in intertilled crops, 26 per cent in small grains, 4 per cent in orchards, 
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WOODS, BRUSH, 
IDLE LAND AND 
ABANDONED 
VINEYARDS 


Figure 13. LOCATION OF VARIOUS LAND USES BY LAND CLASSES, YATES COUNTY, 1938 
(1 dot = 10 acres) 


i i : i kwheat, 
t, and alfalfa are in the higher land classes, while the buc 
isis Taraans Aenea pines Mop vineyards are concentrated in land classes I and IT 


een ues 
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and 15 per cent in hay. Only 5 per cent was idle or in woods. The more 
intensive crops, which are largely in the higher land classes, include truck 
crops, cabbage, beans, and corn. Most of the better vineyards are in 
land class IV. 


TABLE 11. User or Lanp 1n Eacu Lanp Crass, YATES County, New York, 1938 


Acreage in land class 


Use of land ge eae Dae aattcl fl ae eh ea ce eta 
leand Allan Ditcand IV Ve Resi- 
IR* IIRT TEER? dential§ 
Acres Acres Acres Acres Acres Acres Acres 
LSS AEG) 3 gi aS Bie AO oro aE 5,660 | 12,778 5,416 699 108 300 24,961 
Wioodstandibrushe. ...5 cee ees on 11,380 15,511 11,933 2,436 358 190 41,808 
Mibandonedtvineyard.:isas4na. cee ce 9 632 203 19 0 21 944 
Total idle land and woods......... 17,109 | 28,921 ipooZ 3,154 466 511 67,713 
Permanent pasture = ...0n eee ie) 5,453 11,783 4,397 1,194 239 23,438 
MCC TCO AS UULO a ac it Shien cores Oh ae 856 | 10,545 3,687 267 33 0 15,388 
i RisheMaSture:cs coc wet aeons. 49 1,349 roel 450 83 vf 4,309 
PSOtAPOR DASLUTC. 271. <>< ho SHE ore ba 0 30 230 228 192 8 688 
BL OPAUEASUUT ES £ ig <1sio lee siemc menos taccs 120 Cee li,of bok. 218,001 5,342 1,502 254 43 823 
NUE LD ES pe ae ge ne 7 505 2,808 at th 82 590 126 6,148 
DEON pa oes er pe Sa eee 10 885 3,933 2572 559 47 8,006 
BEGEEOU ttc teen ad he Gace tees, ah ven age 9 846 3,310 1,166 207 47 5,585 
Oldimeadowslin. vis cee ae eas 46 1,503 2,374 330 15 39 4,307 
Mery Old meadow er. fla Sone: 170 3,567 1,869 260 17 ib 5,890 
OLA AV Rees GA oun cee Saute One ga 242 7,306 | 14,294 6,440 1,388 266 29,936 
pce RAINST |. . «servers hares & ols 75 2,090 6,230 3,351 1,092 69 12,907 
(NOS ie ee gear erg Okeke rene ten 13 842 5,548 Sagi ke 1,219 18 11,353 
UES ORE ae SR Sao Rae a ree a a 2 589 386 Da 16 8 1,058 
Cre WAS Grete es hicraiacs aes ewe noe 57 2,060 2,038 425 WRe/ 8 4,715 
SieetAwaria PTAITIS: ay os sb Slecn ates ws 147 5,581 | 14,202 7,546 2,454 103 30,033 
ET Ang) SES ac pan ee ear ee 14 1,402 5,156 3,479 1,047 47 11,145 
Ree ee Pet ave aad Cotte Sas A a Sodk 3 20 967 3,714 2,496 979 48 8,224 
EOUAC OES: Saati ce mee es eoaie tarapers cate ohe 18 213 243 ils? 53 iP, 671 
Casale ta ene oe Ok rs lope ts ec cane 0) 1 114 243 415 0 783 
ClatsIne-tAaCtOry PCAS.o. 6s. ete See oe 0 63 243 190 86 4 586 
mae LOUISE Eee sow Sot. «2 a ieee ase 1 34 103 151 110 64 463 
PPE IMR  eitg Corie te re i sig Sindy) Pci tac are. ¥ 2 73 ool 123 9 8 547 
LOCAL MiLertilled Grops..y.4s6.s 6k. 55 2,763 9,905 6,814 2,699 183 22,419 
Orchard§§: 
eee IRE rath Re esi irs os ceva i eee) 0 147 917 893 377 98 2,432 
J G@TalloereKri hayes Pees, Se te ie ae TON pa A ae 0 8 43 11 2 1 65 
Vineyard: 
17a 2 ee see ae epee Ieee Aan, Jet 385 1,578 1,163 18 45 3,206 
Vo SSS Ay Sea ee 3 aie arc ann a 83 745 1,596 263 0 42 2,729 
megs Sart Sao «lose Soak A Se aa ese 0 316 288 28 0 13 645 
fa Deh OS eee aa a ce 15 29 123 26 0 0 193 
Total orchard and vineyard....... 115 1,630 4,545 2,384 397 199 9,270 
WE SROCUATOOUSH Wyk w oc o aicte. do Boa ee es “ol 3,687 4,902 1,788 493 2,552 14,173 
PRAMS aI ee oie cio bee bg, Sodio ard ie 19,696 | 67,265 | 83,471 | 33,468 9,399 4,068 | 217,367 


*There are 1049 acres of IR, of which 340 acres were used for miscellaneous purposes. 

{There are 6401 acres of IIR, of which 1449 acres were used for miscellaneous purposes. 

{There are 2041 acres of IIIR, of which 565 acres were used for miscellaneous purposes. 

§Includes commercial and industrial property. 

Includes 251 acres of sweet clover and 12 acres of millet. . 

§]Hay in which most of the clover has been killed. Weeds and native grasses make up a large part of 
the vegetation. 

**Hay that is mostly weeds and native grasses. In many years, only parts of the fields are mowed. 
Fields not mowed are included under idle land. 

ttIncludes oats, barley, and mixed grains. 

tiIncludes 264 acres of farm gardens. ; ; 

§§Abandoned orchards that were pastured are included with pasture. 

Includes farmsteads, roads, railroads, streams, cemeteries, recreational grounds, and rural areas used 
for residential or commercial purposes. 
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TABLE 12. Proportion OF THE LAND USED For VarIoUS PurRPosES IN EacH LAND 
Cuass, YATES County, NEw York, 1938 


Ces oth oa alae I a a eee Ee ee 
OOOO 


Land class 
Use of land All land 
Iand | IL and | III and i Resi- | classes 
IR* IIR* | IIIR* IV dential* 

Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
Wickes 12 a6 legs erin ie nemo fis. A) os rie 28.7 19. Bi eal 1.2 7.4 11.5 
BUC SVA TCU TUSIN.ckers c)cvs. eur wbawote efelel sic 57.8 Parl 14.3 ee 3.8 AT 19.2 
Abandoned vineyard: .......6.6. 506 0.4 0.9 0.2 0.1 0 0.5 0.4 
Totalidle land and woods......... 86.9 43.0 21.0 9.4 5.0 12 SL 
Permanent DASture). v.. m2 .)..s sob where 1.9 8.1 14.1 13.1 12.7 5.9 10.8 
EMER VASUIES (00 cw hohais a)6) ac igre kwiele os 4.4 15.7 4.4 0.8 0.4 0 ce! 
PRTMIOMMASCULC «556 eae olorcle, hs ibs e ol 0.2 2.0 2.8 1.4 0.9 0.2 2.0 
Pet LEG DASCUIC. 566i nee wee eee 0 rr 0.3 0.7 2.0 0.2 0.3 
UAL PASLULE . <0 os sas ces 666 vey 6.5 25.8 21.6 16.0 16.0 6.3 20.2 
TEES DEE cI Nr: Sea eRe ea t 0.8 3.4 6.3 6.3 se 2.8 
PONTE otc sls al ois e. Saate- 8 Oiegaietueks 0.1 1.3 4.7 Cal 5.9 1.1 54 
RP fie hot ue + 1.3 4.0 3.5 2.2 1.1 2.6 
MORTAL CHCLOW. tgs eal cree leis» Civ telenatadedeteis 0.2 2.2 2.8 10 0.2 1.0 2.0 
‘Very old meadow*................- 0.9 33 22 Ol 0.2 0.2 pale 
BM Gge rss screens ss a tages alelers i bs 10.9 17.1 19.2 14.8 6.5 13.8 
RM TAITIC’ «4 ccs. vawledn wk ale ace > 0.4 Sel 7.5 10.0 11.6 DD 5.9 
ES ou deals a'al's, ote RIE UN aha i 1.2 6.6 i i 13.0 0.4 Da 
NORM MERAY Taco chonete @ 16,5. sue patie ya gose a4 T 0.9 0.5 0.2 0.2 0.2 0.5 
Peewee bee slo hy sie sterols bee aces ee 0.3 3.1 2.4 1.3 1.3 0.2 2.2 
rate Stall STAINS sy aovvs so ce bins arst 0.7 8.3 17.0 22.6 26.1 2.5 13.8 
BOPILISE(CLUVA Rea Rivers oats cubase, stedue, sea US 0.1 el 6.2 10.4 Lash eal | 
LIAO xy ies, 1644 colada She ob Nias, aes 0.1 1.4 4.5 7.5 10.4 1.2 3.8 
i Dota) san aac A y's Rie rages 0.1 0.3 0.3 0.4 0.6 0.3 0.3 
SMNREEIRG CS PRA x fo wy ss ewe ne ake els 0 al Od 0.7 4.4 6) 0.4 
Canning-factory peas.............. 0 0.1 O53 0.6 0.9 0.1 0.3 
BROCK TODS hs Ses wv ewe ss t 0.1 0.1 0.4 1.2 1.6 0.2 
TES ERB ete hal duc. cleats Susie isi swale bus i} 0.1 0.4 0.4 0.1 0.2 0.2 
Total intertilled crops............ 0.3 4.1 11.9 20.4 28.7 4.5 10.3 

Orchard*: 
as OOS So One ae 0 0.2 ded 2.6 4.0 2.4 1.1 
PPCM te cit tials Wes Rieke ars wt 0 of 0.1 Tt Tt 7 t 
Vineyard: 

Good Spee ne ee 0.1 0.6 1.9 3.5 0.2 se | 1.5 
Tot orhet oc 46) 2 DOT RIES Se, See ee a 0.4 fal 1.9 0.8 0 1 | 1.3 
BEMERMG Ne Nise VES Shee seat 0 0.5 0.4 0.1 0 0.3 0.3 
0S ah oe ee ar 0.1 oF 0.1 0.1 0 0 0.1 
Total orchard and vineyard....... 6 2.4 5:5 chet 4.2 4.9 4.3 
IMIBEGELENEOUSTS Wclc cA sv awn ates 8 5.5 5 G03 52 62.7 6.5 
OM ai. ey Cote a 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


*See footnotes to table 11. 
tLess than 0.05 per cent. 


Land use in each town 


The intensity to which the land is used in each town is indicated by the 
proportion used for different purposes. For example, more than 40 per 
cent of the land in Benton and Torrey was used for intertilled crops and 
small grains, while in Italy only 5.7 per cent was used for these crops 
(table 13). In Jerusalem, 8.7 per cent of the land was in orchards and 
vineyards. A large proportion of the vineyards in the county are in 
Jerusalem. Pasture, largely for sheep, made up more than 20 per cent 
of the area in Barrington, Middlesex, and Potter. The proportion of the 
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FIGURE 14. A FIELD OF BEANS IN LAND CLASS V 
About 11 per cent of land class V is used for beans 


TABLE 13. User or Lanp In Eacu Town, YAtTes County, NEw York, 1938 


Use of land 
Town Idleland, 1 Orchard All _ Acres 
woods, Small nter- and Other uses | In town 
and Pasture | Hay grains tilled vine- uses 
brush crops yard 


Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Acres 
20.4 


Barringtons.. ... 36.9 13.8 12.6 7.0 3.9 5.4 100.0 22,770 
PRGUCOM: Baier «65's 14.2 18.6 13.9 22.8 21.9 2.9 5.8 100.0 26,792 
BEM wis on ako aps te 62.7 18.5 8.5 3.9 1.8 0.6 4.0 100.0 25,770 
Jerusalem....... 37.8 17.8 12.5 10.3 5.7 8.7 7.2 100.0 37,820 
Middlesex....... 28.3 30.2 14.6 9.6 6.2 5.2 5.9 100.0 19,925 
WORMS id es Wig os 19.3 18.3 14.6 17.4 14.1 6.2 10.1 100.0 24,739 
PSMCEME DS feces 3 28.1 25.3 14.6 15.0 7 Ted 4.2 100.0 23,929 
DUALKEY: fais cs os 24.7 18.9 18.4 14.4 10.4 4.7 8.5 100.0 21,147 
REPEL is vx ¢.6 18.5 - 14.7 16.0 22.9 ver 2.2 8.0 100.0 14,475 

Alltowns..... 31.1 20.2 13.8 13.8 10.3 4.3 6.5 100.0 217,367 


land that was idle, or in woods and brush, ranged from 14.2 per cent in 
Benton to 62.7 per cent in Italy. 


Soils 


The topography of the land and the drainage, depth, and lime content 
of the soils determine to a great extent the agricultural value of land. 

The soils in Yates County were grouped according to, drainage and 
lime content. About two-thirds of the soils are well drained and one- 
third are imperfectly or poorly drained (table 14). About one-third of 
the soils contain lime; one-fourth are both well drained and high in lime. 


Soils in each land class 


In the higher land classes, a large proportion of the soils contain lime 
and have good natural drainage. For example, in land class V, 89.4 per 
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TABLE 14. Sor Composition oF Eacu Lanp Crass, YATES COUNTY, 
New York, 1938* 


Proportion of land class Aver- 
—— ian Acres 
Benue Do ee rae class | goilt 
and and and IV V I-V of 
IR INERT | MU WES soilT 
Per Per Per Per Per Per Acres 
cent cent cent cent cent cent 
Well-drained: 
With lime: 
(Oynirenekey Waythaokeae ou obo Oe olace ou boot 0.5 Dae eeu Ol ON oO-o 20.4 3.6 43,250 
Ontario fine sandy loam (a)........ 0.1 0.8 4.5 La Oae 29.2 5.5 3.8 11,645 
Ontario gravelly fine sandy loam... OTAS | sees 0.9 less 0.3 0.6 Bees 1,379 
SNe er ae ae eet descr oases 1.0 3.5.) 27.9 | 66.5 | 89.4 26.5 3.6 56,274 
Without lime (deep): 
Chenango fine sandy loam......... § OSs ler. fs wee Moker 0.3 3.0 668 
Chenango gravelly fine sandy loam. 0.1 § 0.7 0.4 0.2 0.3 Soe 735 
Chenango gravelly siltloam....... 0.7 2.6 4.0 PALS) 1.0 2.9 2.8 6,145 
Wiverasitzie suheiloyhnateds so ooo cow oom n= 1.8 5.4 9.8 OREN tee Ges 2.9 15,237 
Wooster gravelly silt loam......... 3.8 5.8 es) 2.9 0.2 5.6 2.6 11,846 
VOOR De eROVOS Neo 6 oauoucaoboos 0.1 0.2 0.4 0.5 0.1 0.3 3.0 724 
BLS Ue Re te Oi det vas, 0 6 Spciee outa lerets 625. AsO 2oen) long 125 16.6 2.8 35,355 
Without lime (shallow): 
Wooster stony silt loam (b)........ eS: 10.4 So 0.9 5.8 2.4 12,246 
Lordstown silt loam (c).......-... er. 0.9 oie 0.4 1.6 2.9 3,414 
Lordstown stony silt loam......... 46.2 19.6 4.9 0.5 12.4 1.8 26,383 
GEA Gyre rE ets aa ce OLE bhatt sane Sy (Aa SLUR lhe 1.8 19.8 2.0 42,043 
Imperfectly drained (with lime): 
Ontario loam, smooth phase (A) ance eae 0.5 Disk 3.0 0.7 3.9 1,417 
Ontario loam, shallow phase (e)........ S Rie § 0.8 0.7 an 0.4 SP 908 
Soueleeraracrthne lenge ns «*. gmidomie sod oe 0.2 1.0 4.4 1a 0.2 2.2 2.9 4,746 
BIR L cule MeReRUeteae ciancek rede lene nets ts ae, c icyehs He 0.2 1.0 Ot 3.9 3.2 3.3 ow 7,071 
Poorly drained (without lime): 
Re TEM ALOR TIES wy 5ele, slo. stb i eaves ee ae 0.3 1.4 1.0 § e 0.9 2.4 1,856 
By SUGIOMIN gif uos eG es tweens ee eA AP eon 0.1 Ot i career a8 0.1 Pa 281 
Papakating silt loam. ...6. 6.4. .45 wea Ee 0.1 0.4 3.8 0.3 4.5 585 
Papakating silty clay loam............ 0.4 9.6 Ow § Te 0.3 22 669 
Prousiasit TORT (TE). Vlas sew oe a 44) 24.8 18.9 6.2 § 16.6 25 35,197 
Volusia silt loam, flat phase (g)......... 1% 12 20 2.4. 1.8 3.0 3,(¢3 
Volusia stony siltloam................ 1233 18.4 4.0 0.1 8.5 2. 18,068 
Winltislatsilty Clay LOAN... .6 065 been es Ow 0.3 0.9 0.3 0.5 2.9 1,007 
“IN ORRDS A, es ween Re Ore ar RE 17:6 | 46.34 27:3 97 3.8 29.0 2.4 61,436 
Miscellaneous soils: st 
Wemescesit lOmin (i)... i.wuwat esc e ve es 0.5 1x5 1.6 diz Re 1.4 2.8 3,000 
‘ikea = y'ayd cle Sn Ie ne ea ao a 16.5 1a 12 da 0.9 2.5 1.8 5,419 
Sime GUOTY MATIC 66 sins ages aces ob aia 0.2 La 12 0.1 0.9 2.0 1,836 
Millaniscellaneous sous. ..4..iue..c.. 172 3.8 4.0 2.4 2A 4.8 2:2 10,255 
Re SE a en ee Se rea 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 “ 2.7 | 212,434 
Moresin each land class... 2.6 6k eee ees 19,583] 66,968] 83,136] 33,371] 9,376] 212,434 


*The data on soils are from Soil Survey of Yates County, New York, by E. T. Maxon (U. S. Agr. Dept 
Bur. Chem. and Soils), 1918. The grouping of the soils and the footnotes (a) to (h) below giving more 
recent soil names, none of which appear on the Yates County soil map, were adapted from suggestions 
by F. B. Howe and C. S. Pearson of the Agronomy Department at Cornell University. 

{For the method used in calculating the average land class, see footnote to table 10. 

{Does not include areas classified as residential or the acreage in streams. 

§Less than 0.05 per cent. 

(a) Includes some Groton gravelly sandy loam, particularly in the area west of Benton Center. 

(b) Includes some Bath gravelly silt loam. 

(c) Includes some Angola silt loam. 

(d) More recently designated as Lyons silt loam. 

(e) More recently designated as Lansing silt loam, shallow phase. 

(f) Includes some Canfield silt loam at the lower elevations. 

(g) The areas mapped as Volusia silt loam and Volusia silt loam, flat phase, south of Dresden and 
north of Himrod are Hilton silt loam and Hilton silt loam, flat phase, respectively. These are better- 
drained soils than Volusia and are better adapted to crops. 

(h) Most of the areas in Yates County that are mapped as Genesee silt loam are either imperfectly or 
poorly drained. The imperfectly drained areas would now be mapped as Eel silt loam and the poorly 
drained areas as Wayland silt loam. 
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cent of the soils are well drained and contain lime, while in land classes I 
and IR only 1.0 per cent have both good drainage and lime (table 14). 
In land classes II and IIR, 91.7 per cent of the soils are deficient in lime 
and 47.8 per cent are imperfectly or poorly drained. 

Of the 26 soil types mapped in Yates County, Ontario loam, Lordstown 
stony silt loam, and Volusia silt loam have the largest areas. Ontario 
loam is a well-drained soil containing lime. Nearly all of it is in the 
higher land classes. About 60 per cent of land class V is Ontario loam. 
Lordstown stony silt loam is a well-drained soil, but is deficient in lime. 
Most of the Lordstown soil is in the lower land classes, because it is 
shallow, stony, low in lime, and rough. Volusia silt loam is poorly 
drained and low in lime. In general, it is not adapted to intensive crops 
and is mainly in the lower land classes. 

Occasionally there are small areas of poorly drained soils in the higher 
land classes. For example, all of the Papakating silt loam, a poorly 
drained soil deficient in lime, is in land classes III, IV, and V. There are 
only 585 acres of this soil type in the county. Because all of ates 
surrounded by highly productive soils, it is used mainly for pasture, 
meadow, and woodlots. 

The method of mapping soils has been improved since the soil map for 
Yates County was made. Some of the soils have been regrouped and 
designated by new names. In a few places in the county the soils are 
better drained, higher in lime, and of greater agricultural value than is 
indicated by the soil map. ‘This accounts for the Volusia silt loam in land 
class IV north of Himrod. The soil in this area would now be mapped 
as Hilton silt loam. 

The average land class of a soil probably is the best single measure of 
its economic “value (see footnote to table 10 for method of calculation). 
The average land class of the well-drained soils with lime is 3.6, as com- 
pared with 2.4 for the poorly drained soils without lime (table 14). For 
Ontario loam, the average land class 1s 3.6; for Lordstown stony silt loam, 
1.8; and for Volusia silt loam, 2.5. 


Intensity of use of different souls 

The drainage, lime content, and depth of the soils, and the topography 
of the land, determine to a large extent what crops can be grown profit- 
ably. Most farmers have adjusted their cropping practices to meet these 
soil and topographic conditions. Soils that are adapted to intensive crops 
have proved to be most profitable in New York State. 

A soil is used intensively when a high proportion of its area is in inter- 
tilled crops, grapes, and the better-quality hay crops, such as alfalfa and 
clover. It is not used intensively if most of its area is in woods, idle land, 
and pasture. 

Of the well-drained soils containing lime, about one-half of the acreage 
was in intertilled crops, orchard, vineyard; and small grains (table 15). 
Twelve per cent was in alfalfa and clover, 10 per cent in beans, and 1.2 per 
cent in cabbage. About 14 per cent was idle or in woods. 

Of the poorly drained soils without lime, only about 25 per cent of the 
acreage was in intertilled crops, orchard, vineyard, and small grains (table 
16). “Eight per cent was in alfalfa, clover, beans, and cabbage. About 
one-third w as idle or in woods. 
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FIGURE 15. GRAPES IN LAND CLASS IV 
Most of the high-producing vineyards are in land class IV 


Intensity of use mm each land class 


In classifying land, factors other than soil characteristics are considered. 
These include tepography, elevation, and nearness to bodies of water. 
Since soils are not the only basis for classifying land, a soil type may 
occur in more than one land class. Likewise, the purposes for which a 


FicurEe 16. AN AREA OF LAND CLASS II 


The farmstead has been abandoned, but the land is used for sheep pasture. About 16 per cent of 
land class II is used for this purpose 
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soil type is used may vary widely between land classes. For example, 
Wooster stony silt loam, a well-drained soil, occurs in large areas in land 
classes I and II. Here it is not used intensively because of shallowness, 
rough topography, and high elevation. In land classes I and IR, only 
1.4 per cent was used for intertilled crops, orchard, and vineyard ; in land 
classes III and IIIR, 13.6 per cent, and in land class IV, 42.5 per cent, was 
used for these purposes (table 17). In land classes I and IR, 79.7 per 
cent of this soil type was idle or in woods, as compared with only 18.1 per 
cent in land class IV (table 18). 


i 
- 


TABLE 17. Proportion oF THE ACREAGE OF Eacu Sort Type IN INTERTILLED CROPS, . 
ORCHARD, AND VINEYARD, YATES County, New York, 1938 


Land class 
Soil type eae | 
an III and 
Tand IR IIR IIIR IV V 
Per cent Per cent Per cent Per cent Per cent 
Well-drained: 
With lime: 
Oxia Onl Oat aber ean iis teed stele alaee otter * Do 22 29.0 34.2 
Ontario fine sandy loam (a)........... irae 16.2 16.2 28.2 41.0 
Ontario gravelly fine sandy loam....... a sinter. 8.4 26.8 
PIV ERE GE BIC. RiP WAY jaa Cale cre Re 4 6.7 21.0 28.8 36.1 
Without lime (deep): 
Chenango fine sandy loam... .4....... Stier Nae led 
Chenango gravelly fine sandy loam... 7.8 * 
Chenango gravelly silt loam........... © 6.1 18.6. 14.0 * 
WV OOSLEL CNOA hye see ce ee Ren 0) 10.4 16.1° 25.6 
Wooster cravelly silt loam............ 4.8 4.5 12.4 13.1 
WO OSLET TIMCHSATICN ecre ot onshsevs-c tcleauseerene ae * 17.6 * 
AU EUACE eR ae otrhe (he si ciaese 3 epi deen 3.0 1d 15.8 D2 * 
Without lime (shallow): 
Wooster stony stlt loam. (b)....<.....- 1.4 6.8 13.6 42.5 
LOLASLOWI Sil tolOAtia(C)/isa\. core vc « oatels Se Or Taler7, * 
Lordstown stony eilt loam... 22.5... 0.1 7.6 26.6 * 
EVEL E eee EN te Oto prk ioe ry Beene bri the. 1 0.3 7.4 18.5 51.4 
Imperfectly drained (with lime): 
Ontario loam, smooth phase (d).......... 5b 5 See * * * 
Ontario loam, shallow phase (e).......... Fig A Pe 2357 35.0 
Benouaric Sty Clay. 55 ob. oes Sec. ene vel a 9.2 9.7 38.5 
All imperfectly drained soils........... * 9.2 LiF 35.8 * 
Poorly drained (without lime): 
WOUNSIABtlt LOAL ICL). cisions e op cd's tons wees o 0 igo 14.3 29.0 
Volusia silt loam, flat phase (g).......... fe Pe 15.6 26.1 
VS ETS Ata CT iy ee * 17.8 aly (eF55 Behe 
I AE 0 See vo ce cv cle clés ob dalea ah * * ae ae 
Bree ete MAT LOATTN 6 5 pes css 6 60 vas ale ees Beas aya ee Ss 9.3 
Papakating silty clay loam.............. oe * * i, Ree 
WEEE? GEO: BELG LOATH ob. 5543s «viv ove ood 1.8 4.0 17.5 * 
Vos silty clay loam.......%5..: far eae * * 22:8 * 
All poorly drained soils............... 1.4 6.4 15.0 27.9 9.3 
Miscellaneous: ; 
Genesco sir lon (i)y ss ce dl ba ces * 255 13.2 * 
ES ee ae ry eee 0 0 22 * 
BG Ce 5 Se a 0 0 
All miscellaneous soils................ 0 0.9 5.8 234 
POUT CULM en go Siler i ce savas win ace 3 0.6 6.7 ie 4 28.2 35.5 


*Less than 100 acres of the soil type. 
For footnotes (a) to (h) see corresponding footnotes to table 14. 
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TABLE 18. Proportion oF THE ACREAGE OF Eacu Sort TyPE IN Woops, BrusH, 
IpLE LAND, AND ABANDONED VINEYARDS, YATES COUNTY, New York, 1938 


ee RAND CEB ANDONED TCE Oe deeeeee ee! ee 


Land class 
ee ae Es See Se a Pee BAT! tk 
ett II and III and 
an an V V 
Beseen a IIR IIIR : 
Per cent Per cent Per cent Per cent Per cent 
Well-drained: 
- With lime: 
WMLATiOMlOATINNE Sc cn Ce ies ces os * 37.6 19.3 8.3 obs 
Ontario fine sandy loam (a).........-. ae Ae 40.0 20.2 12% 6.7 
Ontario gravelly fine sandy loam....... a Cae 22.6 10.5 1 oe 
EEN Os Scr cea fund PRA eed «UES tals ernn * 37.9 19.5 9.0 4.9 
Without lime (deep): 
Chenango fine sandy loam..........-.. meee Cue 20.9 We 18). 
Chenango gravelly fine sandy loam..... Ree Ade 22.4 * seeped 
Chenango gravelly silt loam........... = 81 21-2 15.3 * 
AWhinaidase Guaralepwuelgcot Kee MONO RE ee 66.5 28.1 Zac 8.3 
Wooster gravelly silt loam............ 62.2 46.1 20.6 13.9 
\iioropiaye (akavetneenavdls @ Sy wane S Maly Stas wea ies ct ae 24.6 * 
ETA E amin alin a epi teels Wes oleh Gort Oian 222 10.1 * 
Without lime (shallow): 
Wooster stony silt loam (b)........... 79.7 36.5 24.0 18.1 
Wordstowisituloam (C)s ie... 66. ss ene See 61.3 18.1 5 
ordstownsstony, Silt loam... .ce). 2 a 3 91.5 ey Bo * 
cRE Sid, OLY ler eaten bee ate ea a er Bea 89.8 47.3 27:2 10.2 
Imperfectly drained (with lime): 
Ontario loam, smooth phase (d)........-. aie iain * * * 
Ontario loam, shallow phase (e)........-- ace ee 35.1 8.5 
RG MATIGISLILY CIAY AW, fc 55> dase Niew vaste * 28.9 wees 1.0 
All imperfectly drained soils........... * 28.9 24.2 8.5 7 
Poorly drained (without lime): 
Volusia silt loam Cal eae ae a eee eae ae 85.8 39.7 ie 5.1 
Volusia silt loam, flat phase (g).......... =P 32.8 23.8 1.9 
(AIR CRSHIRE Kel’ aol a) Sy gent RMR ae aoe * 56.4 14.9 Seine 
vik esther enigs oie oor i ee ire Cwas * * ye hats 
Papakating silt loam. ...............55. Rae ata pa te ee 12.0 
Papakating silty clay loam.............. ee Pe * * Coe EAR 
Volusia stony silt loam... ..........++5- 86.0 42.3 25.9 * 
MMSE SSLLLY CLAY WORT nica. eka ei. ae cas 8 + * 13.1 * 
Bulpoorly Grairied Sous... i..6. 66. ees 85.8 40.7 18.5 4.1 12.0 
Miscellaneous: 
imemeceersilt lOMm (1). san cive cs see a sie sce * 47.3 25.9 od 
RMU, Pigg KU ewgic bin pike bty ba Coreen 99.3 90.8 83.7 = 
ur ari ierenge (see A i... ie a eke 76.2 75.8 
PM eISOELATIGOUS SOLIS hi. soc. vs salen 99.3 71.0 58.1 47.4 
PUIDS OIAN VAL A it ridke wixiAts Kin ein NK. s,s 89.9 42.8 21.3 9.0 5.0 


*Less than 100 acres of the soil type. 
For footnotes (a) to (h) see corresponding footnotes to table 14. 


Most of the other soil types were used more intensively in the higher 
land classes than in land classes I and II. Of the 1178 acres of Ontario 
loam in land classes II and IIR for which the use was tabulated, only 
5.3 per cent was in intertilled crops, orchard, and vineyard. In land class 
V, 34.2 per cent of this soil type was used for these purposes. Other 
important soil types such as Lordstown stony silt loam and Volusia silt 
loam also were used more intensively in the higher land classes. 

Within each land class, most of the well-drained soils were used more 
intensively than were soils imperfectly or poorly drained. Likewise, soils 
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containing lime were used for more intensive purposes than were soils 
deficient in lime. 


Classification of rural properties 


In an area that has been settled as long as has Yates County, the occu- 
pancy, size, and condition of farm buildings indicate the productivity of 
the land and the past profits from farming. 

To provide one of the bases for classifying the land in Yates County, 
the farms along each road were classified in 1938 according to size, 
condition, and the apparent amount of farm business being done. The 
occupied farms were classified as very good, good, fair, or poor; the rural 
residences, as good or poor. Tenant houses on farms were classified as rural 
residences. Each place that had an occupied house and a barn that was 
being used was classified as a farm. In some cases there was more than 
one complete set of buildings on land operated by one person. 

Of the houses that were standing in 1900, when the United States Geo- 
logical Survey maps were made, 56 per cent of those in land class I and 
37 per cent of those in land class II had disappeared or were falling by 
1938 (table 19). Only 9 per cent of those in land class V were gone or 
falling. Of the habitable farm houses, 10 per cent were vacant in land 
class I and 11 per cent in land class II, but only 5 per cent in land class V. 
Since one man can farm more acres than formerly, fewer houses are 
needed ; therefore, even in the higher land classes, some buildings are 
vacant or have disappeared. In land classes I and IT, the large areas of 
idle land indicate that farms have been abandoned rather than consolidated. 

In 1934, in connection with a preliminary survey to locate the areas of 


TABLE 19. Proportion oF PROPERTIES OCCUPIED, VACANT, AND GONE oR FALLING 
IN Eacu Lanp Crass, Yates County, NEw York, 1938 


SS 
wSssSsSsSsssssssssssssssssSssssssssssssSsSsSssssssSsSsSsSm9MM99BS9B 


Land class 


Class of property 


a — eee eee OO | eee ee 


Farms: 
Mace ih Bias ea 53.4 0. Soe 10 33 51 59 57 bee 25 50 45 
Uy BE Oe 2 ae ee Bee ee aD 10 11 6 3 5 ae 4 Aes 6 
Rural residences: 
MME ah, aie ee Pe be Shee 6 8 14 19 18 9 23 17 15 
ACANEUU INN tees RT eke dc he ciaw ayy 13 z 4 4 6 8 6 4 
A ra 1 ee rt cae Sek 74 20 6 2 
Commercial establishments, churches, 
and schools: 
Sy oh ead po. SOR ial 2 aed Re 3 3 4 4 6 5 at 4 
MOUNT Eee 8 Saks ooh et cl: i! 1 iT a8 1 1 ie 1 
Houses gone or fallingt............. 56 yg 21 12 9 11 15 17 23 
MPEP EE shes ashes ears WIAs Lv 100 100 100 100 100 100 100 100 100 
Number of properties............... 79 794 | 1,511 | 635 202 35 267 52 | 3,575 


ieee not include all of the camps and cottages along the lakes, particularly in land classes IIR and 
+Less than 0.5 per cent. : ; ‘ 
tThose that had disappeared since the United States Geological Survey maps were made in 1900. 
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land classes I and II in New York State, the rural properties in the 
southern towns of the county were classified in the same way as in 1938. 
Between 1934 and 1938 the proportion of occupied houses in land classes 
I and II decreased from 53 to 47 per cent (table 20). 


TABLE 20. Prorvortion oF Houses Occupied, VACANT, AND GONE OR FALLING, LAND 
CLassEs I AND II, YatEs County, NEw York, 1934 anp 1938 


eee 


Percentage 
Property 1934 1938 change 
classification* 1934 to 1938 
Number Per cent Number Per cent Per cent 
) RPSETIGCC a eis oa atv eis os niin S ahs So 53 280 47 —11 
Wate eh ee, SIRENS One ena ie ce ot eros 92 ihe 121 20 +32 
‘Cone, Geo Tenlbhalers.s 6 ano neue wore 191 oe 197 33 + 3 
PP OLOPOTvles seu sss es Fe 598 100 598 100 


eee eee —ao>=— 


*Includes only those properties classified as farms or rural residences, both in 1934 and in 1938. Prop- 
erties classified as gone or falling are those that had disappeared or become uninhabitable since the United 
States Geological Survey maps were made in 1900. 


In the higher land classes most of the occupied farms were classified 
as fair or better (table 21). In land classes I and II, more than one-half of 
the farms were classified as poor. 


TABLE 21. CLassiFICATION oF OccurreD Farms* in Eacu Lanp Crass, YATES 
County, New York, 1938 


ws eee ooo hl. 


Land class 
Farm class All land 
classes 
I Tm III IV V IIR IIIR 
Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
RET ROOUs 6. s.daldc ea iets at 1 2 7 o. atk 1 
SOOU teen ec eee wr. 2 13 29 39 3 19 16 
Tatas O53 Gt Gat eee eee wb 40 66 56 48 52 62 58 
IDI OLe:. g oleae eee V5 58 20 13 6 45 19 25 
GURL EI MRL th 100 100 100 100 100 100 100 100 
Number of farmsT...... 8 260 764 377 116 66 26 1,617 


Seen 0000505000 S88 SSS SS 


*In the counties previously studied, where dairying is more important than in Yates County, there 
are in the higher land classes larger proportions of farms classified as good and very good. In Yates County, 
where cash-crop farming is important, the size and condition of buildings is not so indicative of returns 
from farming as in dairy areas. 

+There were no occupied farms in land class IR. 


Occupied properties per square mile 

In the higher land classes, not only was there a larger proportion of the 
better farms and rural residences, but they were also closer together. In 
land class I there was only 0.3 occupied farm per square mile, as compared 
with 7.9 per square mile in land class V (table 22). The number of farms 
per square mile is a measure of the intensity of land use. The greater 
density of occupied properties enables more persons to be served by each 
mile of road and each mile of electric and telephone line. It reduces the 
cost per capita of mail delivery, transportation of school children, and 
provision of other public and private services. It also permits better 
community organization. 
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TABLE 22. Numser or OccupieD PROPERTIES PER SQUARE MILE IN Eacu LAND 
Crass, YATES County, NEw York, 1938 


Occupied properties per square mile 


Cand el Occupied ee 
and class ccupie mercia 
Aree properties Rural establish- Camps 
Farms residences ments, and Total* 
schools, cottages* 
and 
churches 
Se Number Number Number Number Number Number 
miles 
itis hr re 29.14 16 0.3 0.2 0.1 tT 0.6 
IIS Het: eae 95.10 349 ORE 0.7 0.3 pete: Bu 
(GU Fee ages Ae eer 127523 1,037 6.0 1.6 0.5 aces 81 
NVipeee Wey op cic. cya 52.29 526 Ue P42 0.5 agi 10.0 
Ngee tater. he'd ore 14.69 164 7.9 Paeas 0.8 or Lele 
BRN Fetes ae 1.64 29 ae 1.8 an 15.9 ILPeaeE 
LS pe eee eee 2 ee 10.00 195 6.6 6.2 1.3 5.4 19.5 
RE et cas 3.19 40 8.2 2.8 0.6 0.9 1235 
Total or average.. 333.28 2,356 4.9 15 0.4 0.3 Tok 


*Does not include all the camps and cottages along the lakes, particularly in land classes IIR and IIIR. 
tLess than 0.05 per square mile. 


Elevation 


In New York State, land at the higher elevations usually is not well 
adapted to farming.° Commonly, the topography is rough, the soil shal- 
low, stony, and poorly drained, and the growing season shorter than at 
the lower elevations. For these reasons, most of the land at the higher 
elevations is in the lower land classes. In Yates County, nearly one-half 
of land class I is 1550 feet or more in elevation (table 23 and figure 17). 
Potter Swamp comprises most of the land class I occurring below 950 feet. 
In land classes IV and V, practically none of the land is above 1249 feet. 
Most of the land in classes IR, IIR, and IIIR is along the lakes where the 
elevation is below 950 feet. 


TABLE 23. Proportion oF EAcH LAanp CLass AT DIFFERENT ELEVATIONS, YATES 
County, NEw York, 1938* 


Land class 
Elevation 
I II III IV V IR IIR WHOS I-V 
Feet Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
Below 950.472. 22 12 35 5 48 100 50. 97 So 
950-1249....... 10 25 45 46 52 (0) 39 3 38 
1250-1549... 5... 22 ou 18 3 0 0 11 0 19 
Above 1549..... 46 28 2 0 0 0 0 0) 11 
EP Otalea ie asus 100 100 100 100 100 100 100 100 100 


*Includes only privately owned land recorded on the tax rolls. 


RELATION OF OTHER FACTORS TO LAND CLASS 
Real-estate values 
A comparison of the real-estate values in the various land classes serves 
as a check on the classification of the farms and on the classification of the 


5There are several exceptions to this general rule. For example, in Wyoming County, 46 per 
cent of land class IV and 20 per cent of land class V are 1500 feet or more above sea level. 
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per acre is relatively high. The 
average value per acre of land and 
buildings in land class IJJR was 


—- $124. 


Full value of each class of form 

The full value per acre of land 
and buildings varied from an aver- 
age of $47 for farms classified as 
poor to an average of $89 for those 
classified as very good (table 25). 
The very good farms averaged more 
than twice as many acres as did the 
poor farms. 


4 Division of the tax base in each town 
according to types of property 


The full value of all types of 
property that formed the tax base 
for Yates County was $27,234,706 
in 1937 (tables 24 and 26). Classi- 
fied land comprised 41.5 per cent of 
the total; public utilities, 9.6 per 
cent; and other property, 48.9 per 
cent. 


$4,393,000. 
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Public Utility 


Land Classes 
Property 


Tand 0 


35.0% 
Land Classes 
IR, OR, 1, OR, 
iy *2 


4B. 9% 
Residential and Commercial 
Property 


Ficure 18. DIVISION OF THE TAX BASE, 
YATES COUNTY, 1937 


Land classes I and II made up 30 per cent ee: 


of the acreage appearing on the tax rolls, but 
only 6.5 per cent of the value of all property in 
the county 


The property exempt from taxation amounted“to approximately 


In towns with incorporated villages, residential and commercial prop- 
erty made up a large proportion of the tax base. 


The commercial and 


residential property in Penn Yan made up 69.2 per cent of the tax base 


TABLE 24. AcreAcGe AND VALUATION OF THE DIFFERENT LAND CLASSES AND OF 
Otrner Property, Yates County, New York, 1937 


New York State Tax Commission for 1937. 
e€ acres. 


erties appearing on the tax rolls. 
of federal land. 


he Paes ‘ . Ratio of 
lan excentage ercentage | percentage 
Land class Acreage an Total full of total of tota of peice 
buildings valu full value acres percentage 
per acre of value 
Acres Dollars Per cent Per cent 
SE ene 7,4 148,269 0.5 3.6 ff 
Da aa ea 54,437 1,634,348 6.0 26.5 44 
ee ae 79,808 4,821,377 17.7 38.9 22 
0 A Se 36,480 2,934,399 10.8 17.8 1.6 
De pee Pee 10,062 916,082 3.4 49 14 
a ee 962 87,123 0.3 0.5 LS 
1 aS 8,370 547 536 2.0 4.1 2.0 
| ned See aes 1,701 211,181 0.8 0.8 1.0 
property outside in- 
corporated villagest.... 2,958 5,848,551 21.5 14 
Incorporated villages..... 3,002 10,035,840 37.0 1.5 
OS Se ae 205,267f 27,234,706 100.0 


*Pull value is the assessed value divided by the equalization rates for the towns, as reported by the 
TIncludes railroads, public utilities, commercial and industrial property, and all parcels of less than 
4Acreage reported by the New York State Tax Commission for 1937. This includes only those prop- 


It does not include 1771 acres of state reforestation land and 1732 acres 


*Annual Report of the State Tax Commission, 1937. 
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TABLE 25. Fuiit VALUE PER ACRE OF Eacu Crass oF FARM, YATES COUNTY, 
New York, 1937 


Acres Full value Full value 
Class of farm Farms perfarm | per farm per acre 
Number Number Dollars Dollars 
Occupied: 

DMR aOQUCL Gh coiete bd kunt 6. Sapa yw bre, ean 17 158 14,105 89 
Crane ak oar ee retorren 270 ate ss 8,845 aa 
LEM rhea, dha SOR aCe aE Ea Rise ney Cheater 906 81 5,328 66 
OMG. Ces OME S Mane ce ae 362 65 3,023 47 
NES SEUT) UMPIRE ic a0h Cres she aid ove hub omins oleate 196 76 3,443 45 
PROCAIIOMaAVETARE. Loge hs als oes ikyaonl 83 5,268 63 


of Milo. Public-utility and special-franchise property formed 28.5 per 
cent of the tax base in Torrey, but only 1.7 per cent in Potter and 4.9 per 
cent in Jerusalem. 

The percentage of the total full value represented by land classes I and 
II was 68 per cent in Italy and 30 per cent in Barrington; in all other 
towns it was less than 15 per cent. For the county as a whole, land 
classes I and II made up only 6.5 per cent of the tax base. The removal 
of all of land classes I and II from the tax base would not greatly reduce 
the county tax receipts, but would affect seriously the receipts of the 
towns of Italy and Barrington. 


Farm Bureau membership and participation in the 1939 
Agricultural Conservation Program‘ 


Of the classified farms in land classes I and II, 31 per cent were operated 
by Farm Bureau members, as compared with 46 per cent of those in land 
classes III, IV, and V (table 27). Sixty-five per cent of the Farm Bureau 
members participated in the 1939 Agricultural Conservation Program, but 
only 15 per cent of the nonmembers participated. In each land class, the 
proportion of nonmembers who participated was low, but the proportion 
of members who participated was relatively high. 

Seventy-nine per cent of the farms classified as very good and 60 per 
cent of those classified as good were operated by Farm Bureau members; 


only 26 per cent of the farms classified as poor were operated by members 


(table 28). Eighty per cent of the members on farms classified as very 
good participated in the 1939 Agricultural Conservation Program, while 
only 58 per cent of the members on poor farms participated. For each 
class of farm a much higher proportion of the Farm Bureau members 
than of nonmembers participated in the 1939 program. 


School costs 


In Yates County, the cost of education per pupil in one-teacher school 
districts is much higher in land classes I and IT than in land classes ITI, 
IV, and V (table 29). In 1936-37, districts entirely in the higher land 
classes spent, on the average, slightly more per school than did districts 
in land classes I and I]; but since there were about twice as many pupils 


TData furnished by William D. Allen, county agent. In 1939 there were 812 Farm Bureau 
members who were farmers. Not all of these were on properties classified as farms. 


*quso0 Jed GQ'9 UeY4 sse’Ty|| 
pes ‘sotjiodoid ydutexe epnyjout 
Se you ssoq ‘seioe ¢ ueyy sso] jo Ayrodoid jo sad4q [[e pue ‘sase[[IA po}eIOdIOOUI VpIs}NO s}USUIYSI[Ge4SO [VIIJSNPUI PU [PIOIOUIWIOD ‘sJO[UIBY Ul SsOUSpISel sepnyouys 

‘Aqysrodoid estyoues-ereds sepnpouyt 
*T]OI xB} 9Y4 UO paepsODeI setytedoid AyUO sapnyouy} 
“LEGIT JOF UOISSIWMIUIOD XBL 93e{G YIOX MIN 94} Aq poysodal se ‘suMO. 9Y} JO 94¥1 UOT}eZI[eNbe oy} AQ PePIAIp oN[eA passasse oY} ST YOIYM ‘on[vA [[NJ UO pasegy 


SES‘ Lz$ 699°T$ 9er'es ver is LIO'TT$ 9F21$ 119° e$ ESS$ 9go'e$ SVG Se oa ee sone (spuesnoy} Ur) onjeA 
a 0°O0T 0°00T 0001 0'00T 0°00T 0001 0°O0T 0°00T 0°O0T OBO Sb a ee Ayiodoid Ye *[e}0L 
B ole 0'9OL 6'FES Oks ergy 3) a, ote, hacia Ni ire\ie ase: te. l'6 She erotic. +.) ME Ske el @ @@ mie o) eo ste) 9) Bi wire SOSP][IA pezer 
-odioour eptsur Ayiedoid [ejyoy, 
S “ . . . 
5) o¢e Zz FI O'ze Z ZS Z'69 CRORES To el Ie ret ict Por iet ATE RW te) OsON.GRCLOaN 9 8 Sees), \iNaria settee Si yer othe ua ’s ‘eile Ayiodoid OBe]]IA 1310 
nn 
= Oz SI 6S 8'0 GC rave ie: ber ra, te. \ Sirol (6s bk Om Gc 0 wipe! alee) wl de TN) ate ets aoe Goth im Ne ew oe Mieh ky e870) ee Geen [B10 
6 £0 0 ZO L0 9'0 SW Seat ee ate \| He che. lie LO Oe ee ceca, Gels? ee arr ee ydeisee4y pue suoydeya pL 
> o'r Coy OL ear) 61 6) 6 my Ie a0 \| Citar esis. 0) hs) bi y eLe see * TOVEM pue ‘Iamod ‘yeoy ‘qUsVy 
2 10 rear) LI Z'0 Vi Doel Pals (tee Beck iran Maa ce Bp | REE te) peat ees as wen ++ = spvosrey 
f:serqytyn oqnd 
a. :SOBL][IA po}e1IOdIOOUI apIsuyT 
a8 Se et Be ye ee 
2) 0's9 4 O'F8 T¢9 OLL oL6 0°O0T 0001 0001 6°06 O00 ls WSs, 3 = aoe ea sosel[IA poyer 
-odioout apisyno Aj1edoid [eyo y 
x 6ST Le Sor gg 6L 16s aR 4 FO S'éI Oe a ale §Aziodoid [eins 10430 
e SS Se a eee 
= 92 192 It 60 ZF z'9 6F 19 OTT OG  [rctt ttt ttt rrr eee [eq0], 
— - 
ia L'0 8°0 g°0 £0 £0 L°0 oI 0% vl BS beaten eee yderse[e, pue euoydepey 
&G os ea | 9°0 Sal Gl Lee 4 Sanh ean Gs CL "***Joyem pue ‘iomod “yeey “yysr] 
a OF 12S Te trees rz Spe: ao anes LY BO ach [i 3 ROS Pee ees ee ae spRosIey 
Zi f:soryrign oyqng 
< 5 
-] GTP 9°€¢ GSP ISL 6ST LiL Sg 6°66 gg9 ORE. eh goog Mae Pon ee ae lg TeIOL 
= 80 x ie aie eee AE gar w ie etiee Bay Kt a velusike eae he 80 se Ba Ras emeven) Si Avy Po tallies gatledo 0 tan Minam ie dienes ie Male Ce eae? oe ash, eo) ele eee MII SsP]oO puey 
wa LZ 6'I UF ee ee CF pep of oct oc WI] ssepo pur] 
= tie eta MC eset cag Wet ek ae Re Me ene RRR eT GT de Teel ee Yk Tes ss sea eco iene gs YW] ssepo pur] 
A Pee Ol eee eee seh | Spree EO ee ne ee OPES Naot at fara rece gee | cttttt fret tttttts trees ‘A ssejo pury 
oa 8'OL O1% 9°6 C61 $9 8 GS ep. as Ware SZ ramet ee ae! ie! Ol te, Wie ew ever Al Sseyo pur] 
e L Lt 6°66 8°66 T'9€ 09 LSS SPS OT 8ST Hg he are, MR ga eta Fs EIT SS Pees 
WN 0'9 © wie Ge © Js 6'I fag rea | LY¥I 3 g'ec rom) Zz oe we We 80 Roe sa we Sh RR Il SsPo puey 
cape. free eee ra a ean bees z0 CT SEL ttf tet ferences eee eee eee ] ssejo pure] 
{: pur] peytsse[D 
{SOBRI[IA poye1odsOoOUl spIsyng 
ua? 49g 1U99 49g 1U99 AIT 7Ua2 dg 1uad sag 1UI39 AI 1Ua? AIT 7UId AIT quad 49g quad A9q 
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TABLE 27. RELATION oF LAND CLAss To Farm BurEAU MEMBERSHIP AND PARTICI- 
PATION IN THE 1939 AGRICULTURAL CONSERVATION ProGRAM, YATES CouNTy, NEW 


YorxK 
Percentage of | Percentage of 
Classified Percentage Farm Bureau | nonmembers 
Land class farmé Farm Bureau | members par- | participating 
members ticipating in in 1939 
1939 program program 
Number Per cent Per cent Per cent 
RE eS. Sip ces Cie eas Wis aid ea ee Oe 8 38 33 20 
a er. cig tis 44 ko ve ate 260 30 65 14 
t SS) Ee 
RAT SNe oes itt, ik ihe WORN es ek dow ghee gay & 268 31 63 14 
Ne RS SR ces ates oe Dhak 764 43 65 18 
is sibne tod oe ate Ee eee Saree 377 51 67 16 
EI 6c? note cl cie)S AP tepnge a Vaca 116 47 64 13 
OME cP ATICL Vityi ts. 'srehd Wives 6 asco « shatade% 1,257 46 65 17 
ay SE ae 66 23 60 8 
IMS MarR, 2c SS oyan? evs'y 1o Kighws od Peeevobe 26 27 57 11 
MIRC has Hila) Vitae Se ae ee ee 52 25 54 0 
BGR OMAVETAVE . i400 4k cc es pee oA 1,669 41 65 15 


TABLE 28. RELATION oF CLASSIFICATION OF FARMS TO FARM BUREAU MEMBERSHIP 


AND PARTICIPATION IN THE 1939 AGRICULTURAL CONSERVATION PROGRAM, YATES 


County, NEw York 


Percentage of 


Percentage of 


: j Farm Bureau | nonmembers 
Farm classification Farms Percentage members par- | participating 
Farm Bureau | ticipating in in 1939 
members 1939 program program 
Number Per cent Per cent Per cent 
OGG Wis Gia oy aid og WK da ve ee 19 79 8 50 
NMI Wey i eles kos ac CS hi CRN 2712 60 66 26 
TEC AT 5) via sks Ov cewne 967 42 65 14 
MIME AO View x Kis sw ac ple eck de 411 26 58 14 
MMI VETAUC,. Sack vc we cucu cals 1,669 41 65 15 


TABLE 29. Current Expenses PER PupiL IN ONE-TEACHER SCHOOL DISTRICTS IN 
DIFFERENT Lanp CriassEs, YATES County, NEw York, 1936-37 


Receaee School Children 1-18 Average Average cur- Average cur- 
in land districts* years old in daily attend- rent expenses rent expenses 
Blasses I and Ii school district | ance per school | per  schoolt per pupilf 
Per cent Number Numbe Number Dollars Dollars 
Le 8 17.9 8.2 1,436 175 
Je ee 14 18.9 7.9 1,388 176 
AOS Re eee 27 29.6 12.9 1,468 114 
DS ae 23 39.9 16.0 1,553 97 


*Includes only those districts that contain no hamlet nor village and for which information on average 
daily attendance was available. 
TDoes not include capital outlays and debt service. 


in each school in the higher land classes, the cost per pupil was relatively 
low. In districts wholly in land classes I and II the cost was $175 per 


pupil, as compared with $97 per pupil in districts altogether in land 
classes III, IV, and V. 
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FiGurRE 19. AN AREA OF LAND CLASS I 


The telephone line, farmstead, and school have all been abandoned. The school was removed 


shortly after this picture was taken. In sparsely settled areas such as this, the cost of providing 
public services is high 


Although districts in land classes I and II were geographically about 
the same size as those in the higher land classes, they averaged only $212 
per district from property taxes, as compared with $888 per district in the 
better areas (table 30). In order to finance their school costs, districts 
in land classes I and II had to rely heavily on state aid.* In these districts, 
the state aid was nearly six times the school taxes. In land classes III, 
IV, and V, the state aid was only three-fourths of the school taxes. The 
school-tax rate per $1000 of taxable property did not vary greatly between 
land classes. 


TABLE 30. ScHoot Taxes anp State Arp FoR SCHOOLS IN ONE-TEACHER SCHOOL 
Districts IN DirFERENT LAND CLasses, YATES County, NEw York, 1936-37 


Percentage Average Average Average Average Average Per cent 
of district School daily at- school state aid school state aid | State aid 
rg I districts* tendance tax per per tax per per Tee 
and II per school district district pupil pupil sei acin ae 
Per cent Number Number Dollars Dollars Dollars Dollars Per cent 
OO eek css Wed 8.2 PRPs 1,218 26 149 575 
50-99....... 14 7.9 349 1,004 44 IPe/ 288 
| oe 5 a at 12.9 650 833 50 65 128 
Ore 5s 23 16.0 888 694 56 43 78 


*Includes only those districts that contain no hamlet nor village and for which information on average 
daily attendance was available. 


In districts wholly within land classes I and II, the annual state aid for 
schools was 2.2 per cent of the full value of the taxable property (table 
31). In 46 years the state aid in these districts would amount to enough 
to purchase all of the taxable property in the district; it would take 363 
years in districts in land classes III, IV, and V. 

If the areas of land classes I and II were used for forests and recrea- 
tional purposes, the need for schools in these areas would be eliminated. 


—————eE— ee eee rr ere eee eee eee eee ee ee ee Se eee eee ee ee ee ee 
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TABLE 31. FuLt VALUE oF TAXABLE Property, SCHOOL TAXES, AND STATE AID IN 
One-TEACHER ScHooL Districts IN DIFFERENT LAND CLASSES, YATES COUNTY, 
New York, 1936-37 


Percentage Percentage Percentage Time required 
of district School Full value of | state aid was of | state aid was of | for state aid to 
in land districts taxable prop- income of full value of | equal full value 
classes erty per district district district of district 
I and II 
Per cent Number Dollars Per cent Per cent Years 
RRS mcd 56,407 87 75 46 
OOM ie ns fs 14 91,709 v2 Ral 91 
jhe LO) a a ee ipl 163,930 ay) 0.5 197 
(Oc: GSE eae hae 23 252,069 42 0.3 363 


Farm fire insurance and fire protection 


Insurance per farm 


The records of the fire-insurance policies carried and of the losses 
sustained on 107 farms in Yates County were obtained for the 5-years 
period 1934-38.8 

Farms in land classes IV and V carried about three times as much 
insurance on buildings as did those in land class II (table 32).° If all 
farms had carried as much insurance on buildings, household articles, 
stored produce, machinery, and livestock as the average for farms insur- 


TABLE 32. AveraGE ANNUAL AMOUNT OF FIRE INSURANCE PER FARM IN EACH 
Lanp Curass, 107 Farms, Yates County, NEw York, 1934-38 


Average insurance per farm* 


Land class Farms a Ae 
+14: ousehol Machinery and 
ee and produce livestock Ao 
Number Dollars Dollars Dollars Dollars 
1: SS Gee eee 13 2,324 968 617 3,909 
TEC, sgh at et ar 69 Spo Dee 1,293 5,630 
TAY, chad Ue 2 6,096 1,880 1,485 9,461 


__*This is the average amount of insurance per farm insuring that type of property. Some of these farms 
did not carry insurance on all types of property or for each of the five years. 


TABLE 33. AveraGE ANNUAL AMOUNT OF FirE INSURANCE ON 107 FarMs, YATES 
County, New York, 1934-38 


Average insurance per farm* 


Farm class Farms 
Buildi Household Machinery 
a ee and produce | and livestock — 
Number Dollars Dollars Dollars Dollars 
Very good and good... 27 4,548 1,755 2,146 8,449 
Batts Mes becls eee bee wh 64 3,814 1,340 1,242 6,396 
Ga CEMA Nie ks, ocak 16 2,024 768 516 3,308 


*See footnote to table 32. 


8Data are from the records of the New York Cooperative Underwriters, Albany, New York. 

®This includes only the insurance carried by the one company whose records were studied. Some 
farms insuring with this company carried part of their insurance with other companies. The better 
farms in the higher land classes are more likely to do this than farms in land classes I and II, where 
the amount of insurance per farm is relatively small. 
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ing each of these types of property, the total insurance per farm would 
have been $3909 in land class II, $5630 in III, and $9461 in IV and V. 
Farms classified as very good and good had more than two and one-half 
times as much insurance as had those classified as poor (table 33). 

Data on fire losses did not cover enough farms or a sufficiently long 
period to justify drawing conclusions. An earlier study in Tompkins 
County showed that losses per $1000 of insurance were about five times 
as great in land class II as in land class V.1° 


Fire protection 


A study of the condition of insured farms in four southern New York 
counties showed that 17 per cent of the barns in land classes III, IV, V, 
and VI had fireproof roofs, while in land classes I and II only 8 per cent 
had this protection.1! The chimneys of houses in the higher land classes 
were generally of better construction and in a more fire-resistant condition. 


Proportion of farms with lightmng rods 

In Yates County, none of the farms in land class I, and only 18 per cent 
of those in land class II, had lightning rods on the house or barn (table 
34). Inland class V, more than one-half of the farms had lightning rods. 
Three-fourths of the farms classified as very good and good had rods, as 
compared with only 7 per cent of those classified as poor. 


TABLE 34. Proportion oF FARMS wiTH LIGHTNING Rops, YATES COUNTY, 
NEw York, 1938 


Farm class 


pM SSE re a ee eee SV OLAS 
Land class of land 
Very good Fair Poor Vacant class 
and good 
Per cent Per cent Per cent Per cent Per cent 
eS eee oe oN is eere a coicias eS vk Pv “5 55 * 0 
Tiel Ete tn Re Wan Oo ge a a * 43 5 7 18 
TUS: as bl bl bes nie ia RR 9 cme * 42 45) 6 17 
TLS (NS ee Sel See ec il tN i tie a 1h 42 8 12 Bye 
Vee reel OP ig See tee fae ns sr inks 68 45 8 29 46 
PRR PN ccs Sia aethl cee eone certs 89 34 * 10 53 
AEM NE hats SAE RD one eeeneete ie 76 42 8 Ws: 41 
Average offarmclass........... 76 42 7 11 36 


*FPewer than 10 farms. 


PROGRAMS FOR RURAL DEVELOPMENT 


In order that farmers of Yates County may use their land to the best 
advantage, sound programs of rural development are necessary. It is 
desirable that these programs provide for the reforestation of areas not 
well adapted to farming. For the permanent agricultural areas, it is 
desirable that they provide for all-weather roads, extension of electric 
and telephone lines, good schools, and adequate health facilities. Farm 
fire insurance and credit should be available at a reasonable cost. 

19An economic study of land utilization in Tompkins County, New York. By A. B. Lewis. 
Cornell Univ. Agr. Exp. Sta. Bul. 590:34. 1934. 


Unpublished data from A. W. Peterson. Counties studied were Broome, Chemung, Cortland, 
and Tompkins. 


———— SS ae 
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Because of their importance to farmers, suggested road, electrification, 
and telephone programs are included in this study. 


A PROGRAM OF ROAD IMPROVEMENT 


It is desirable that all farms in permanent farming areas be served by 
all-weather roads. The income from farming in these areas is sufficient 
to justify such a system of roads. A road program has been prepared 
providing for extensions of existing all-weather roads, based on the num- 
ber of farms and rural residences per mile and the amount of through 
traffic. Some extensions are suggested in land classes I and II to serve 
as connecting routes. 

The unimproved roads have been divided into three groups: (1) those 
desirable to improve as all-weather roads; (2) those which probably 
should remain as permanent dirt or gravel roads; and (3) those that may 
eventually be needed only for forest or recreational travel. 


Classes A, B, and C include roads 
suggested for improvement as aill- 
weather roads. Class-A roads serve 
the most farms and rural resi- 
dences per mile and _ probably 
should be improved first. Class-C 
roads serve fewer properties per 


mile than do roads in classes A 
and B. 


Class D includes roads that prob- 
ably should be left as permanent 
dirt or gravel roads. They serve 
so few farms and rural residences 
per mile that their improvement 
as all-weather roads does not seem 
justified, at least until roads in 
classes A, B, and C are improved. 
Class-D roads may well be drained 
and graded, and perhaps given 
some inexpensive improvement. 


Many of the little-traveled cross 
Figure 20. AN <a Alas ROAD IN LAND roads are in this class. 
If land classes I and II are retired from agri- Classes E and F include roads 


culture, many of the roads can be officially closed which now or later may be closed 

or used only for forest or recrea- 
tional travel. Most of these roads are in land classes I and II. Class-E 
roads now serve a few occupied farms or rural residences; most class-F 
roads serve none. A small mileage of these roads is in the higher land 
classes. In such instances, they serve no occupied houses and do not 
appear necessary. 


Abandoned roads include those that have gone out of use since the 
United States Geological Survey maps were made in 1900. 

The location of the different classes of roads is shown on the large land- 
classification map which accompanies this bulletin. 


a 
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Mileage of each class of road 


There are approximately 785 miles of roads in Yates County (table 35). 
Of the 365.2 miles of all-weather roads, 201.4 miles are hard-surfaced and 
163.8 miles are sub-based or heavily graveled so that during the winter 
and spring months they support truck and automobile traffic without 
breaking through. If the suggested road program is followed, an addi- 
tional 151.5 miles of existing dirt and gravel roads will be improved as 
all-weather roads. If this is done, 516.7 miles, or more than two-thirds 
of the total usable mileage, will be all-weather roads. 


TABLE 35. Mzuzes or Eacu Crass or Roap In Eacu Lanp Crass, Yates County, 
New York, Fesruary 15, 1939 


Land class 
Yates 
County* 


Road class 
I II III IV V IR TERS LE 


Miles | Miles | Miles | Miles | Miles | Miles | Miles | Miles | Miles 
All-weather roads: 
Hard-surfaced: 


Ea Lene Ae eT the ea 0.7 G:2 043-8 shoo 4.4 0.7 ae 7.1 | 100.8 
POUREN Rit oe ane & oe Ok le eels hd bar A ioods epee. | PP LO.Onlorne 57 2359 £006 
Sub-based, gravel-surfaced...... 5.9°| 33.38 | 69:9 | 28:5 9.8 0.4 10.3 ail: 163.8 
PRota lar aeraac ete 2. 0k [2 he: 6:6) |) 54:85| Pole vai 6. on eas Ld 223.5 oT ieo sles bae 
Roads suggested for improvement as 
all-weather roads: 
PASGT AS Pie tar) Ct abate yi Abe TOAD 1) MAE 3.0 aa 0.4 0.2 Bos 
NOR REAES Cee erest Ike Pints ae hala fe Botte 23D 9.0 wal Sue 0.9 36.1 
ML OGIG er ea co OBST, Pee ted 0.1 SoliiG2eo SA iy ee 2.0, 3.6 80.2 
Phevtabrme mn uate bo be 0.1 3.1 | 98.0 | 36.5 | 2.0 4.9 0.2.10 P5ige 
Permanent dirt or gravel roads: 
SOLE REA Deh Scat Sec an Pare aie pe yee 10:45 eso! 4.7 0.8 3.9 es 13 62.1 
Roads which now or later may be 
closed or used only for forest or 
recreational travel: 
pret Bee Malan rite GRY ie ated. mh ode Se Cao LOS OSA Se LOW oo oe 1.4 1:2 90.0 
(EARS tyke pay Bite Mate ph Nap enn ERR 7 11-65) 40.6 9.7 1.7 0.2 0.4 0.2 64.4 
PERSE AREY Gis gtulacn ete Wie, ac tA 14°99) 11325" | 220.0 2.5 O2 1.8 1 154.4 
Unused or abandoned roads........ 9.9 | 24.9 10.6 2.6 0.4 1.4 ier 51.6 
Potabat eirads, abar rat: 31.5 | 206.7 | 312.8 |122.6 | 31.1 | 86] 39.2 | 14.4] 784.8 


*The total mileage for Yates County includes 15.5 miles of all-weather roads and 2.4 miles of dirt or 
gravel roads which were in areas classified as residential, outside incorporated villages. The mileage was 
obtained by measuring the roads on the United States Geological Survey maps. The total of 784.8 is 26.1 
miles less than the 810.9 miles of road reported by the New York State Department of Public Works, 
Division of Highways. 


There are 238.2 miles of roads in land classes I and II; of these, 34.8 
miles have been abandoned. If land classes I and II are reforested, most 


of the roads in these areas will be needed only for forest or recreational 
travel. 


Occupied properties per mile 


On all-weather roads, there were 4.6 occupied properties per mile (table 
36). On the roads suggested for improvement as all-weather roads, there 
were 3.3 properties per mile. Class-A roads had 5.2 properties per mile, 
of which a relatively high proportion were farms classified as good or 
very good. 
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TABLE 36. Numser OF OCCUPIED PROPERTIES PER MILE oF Roap IN EacH Roap 
Ciass, YATES County, NEw York, Jury 1, 1938 


Farms Com- 

eS a eee ee ee mercial 
: Occu- estab- Total 
pied lish- occu- 
Road class rural ments, pied 
Very | Good | Fair | Poor | Total| ,tesi-_ | churches, | prop- 
good dences | schools, erties 

and 

camps 


Num- | Num- | Num- | Num-| Num-| Num- Num- Num- 


ber ber ber ber ber ber ber ber 
All-weather roads: 
Hard-surfaced: 
SETA, ak eg ae Sey ee aR eee - 0.6 2.0 0.6 32 | 0.4 4.7 
RPI E Soo bers cece oS ceca sw BS 0.1 0.7 2.0 0.7 ou 14 0.6 5.6 
Sub- ce gravel-surfaced........ * 0.5 1.4 0.7 2.6 0.8 0.5 3.9 
IAW. CRAG Cte a gcicte lace Aisi, hors * 0.6 alee 0.7 3.0 Ret 0.5 4.6 
Roads suggested for improvement 
as all-weather roads: 
(CAC C/o Ae re Ie ea yee ee 0.1 0.7 as 0.3 = BS t eg 0.2 Bie 
CUE SES IB YS a sec ee ben Nae as a ARIE Be 0.1 0.5 1.6 0.3 Bib 0.1 0.1 24 
CORSS (Chas BF rr oe icin Seats cite ono 0 0.2 Ics OH 22 0.4 0.2 2.8 
JNK Ss Phe Ae Be aee ote oho IGLOS ore * 0.4 Le 0.4 250 0.6 0.2 3.3 
Permanent dirt or gravel roads: 
CHESS De. tae Se Rene Ben Se RRA rn 0 0 0.3 0.4 0.7 0.3 0.5 1.5 
Roads which now or later may be 
closed or used only for forest or 
recreational travel: 
CHAGEOS NNR Ae oe" ce. > See See beg ie ies 0 * 0.6 0.9 16 0.3 * 1.8 
CHESS OES Baths Ae: Sain nae eae eo eee 0 0 0 0.1 0.1 0.1 0.1 0.3 
PR VOTUR@ Es Ors os sins vas wae 0 * 0.3 0.6 0.9 0.2 0.1 i 
Average of all used roads............ * 0.4 ies 0.6 ES 0.7 0.3 sy 


*Fewer than 0.05 per mile. 


Class-D roads served only 1.5 occupied properties per mile. Because 
they serve so few farms per mile, it is suggested that these roads remain 
as permanent dirt or gravel roads, at least until classes A, B, and C are 
improved. 

Road classes E and F served 1.2 properties per mile. Most of the 
occupied farms on these roads were classified as fair or poor. Many of 
the properties which they once served are now abandoned. 


Proportion of farms and rural residences on all-weather roads 


In Yates County, 65 per cent of the farms and 70 per cent of the rural 
residences were on all-weather roads on July 1, 1938 (table 37). In land 
classes I and II, 41 per cent of the farms were on all-weather roads, as 
compared with 69 per cent in land classes III, TV, and V. In land class V, 
91 per cent of the farms and 92 per cent of the rural residences were served 
by all-weather roads. 

If the suggested road program is followed, and the A, B, and C roads 
are improved, every farm and rural residence in land classes IV and V 
will be on an all-weather road. In land class III, 98 per cent of the farms 
and 97 per cent of the rural residences will have all-weather roads; the 
few remaining properties are so isolated that the expense of building an 
all-weather road probably is not justified. 
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TABLE 37. Proportion oF OccupreD FARMS AND RURAL RESIDENCES ON ALL- 
WEATHER Roaps IN Eacu Lanp Crass, YATES County, NEw York, JULy 1, 1938 


Farms Rural residences 
On all- On all- 
Land class weather weather 
On all-weather roads if On _ all-weather roads if 
Total roads suggested Total roads suggested 
extensions extensions 
are built are built 


Number | Number | Per cent | Per cent | Number | Number | Per cent | Per cent 


ee RS A es caice ot oh 8 5 62 62 5 0 0 
LOD A ol a SP net 260 106 41 42 66 By 48 oe 
1h pata BI Nee aN 268 ett 41 42 71 32 45 48 
IS ES epeoiee ah eae: Meets aioe ) ) 0 0 3 0 0 67 
Ria esta a kde: 66 50 76 92 62 34 55 82 
INOW 08 eee ie eine am 26 23 88 88 9 9 100 100 
IR, IIR, and IIIR 92 73 79 91 74 43 58 84 
TN Ok eee Ue cae 764 486 64 98 206 162 79 97 
LENG UO Tee ie SOAS De a SV irl 280 74 100 122 88 (pe 100 
sVittnerey lane Thon sa 116 106 91 100 36 ae 92 100 
TEA Nevand Vio ac DEY, 872 69 99 364 283 78 98 
Total or average...... 1,617 1,056 65 89 509 358 70 89 


Value of land and buildings on each class of road 


In the strictly farming areas, the full value of landsand buildings was 
higher on hard-surfaced roads than on dirt or gravel roads. For example, 
in land class III the average value of properties on state hard-surfaced 
roads was $67 per acre, and on sub-based roads with a gravel surface 
$60 per acre (table 38). Properties on A, B, and C roads had an average 
value of $57 per acre, while those on permanent dirt or gravel roads had 
a value of only $45 per acre. For the county as a whole, the average 
value per acre on roads suggested for improvement as all-weather roads 
was approximately the same as on existing all-weather roads. The aver- 
age value per acre on road classes E and F was only $29, as compared 
with $63 on roads suggested for improvement as all-weather roads, and 
$65 on present all- weather roads. 


A PROGRAM OF RURAL ELECTRIFICATION 


Electric power is becoming more and more a necessity for the eiheen 
operation of farm businesses. It is therefore desirable that all farms and 
rural residences in the permanent farming areas of Yates County be 
served by electric lines. The suggested electrification program, if carried 
out, will provide this service. 


Availability of electric service te 


On February 15, 1939, one-half of the farms and two-thirds of the rural 
residences had electric service available (table 39). Not all properties to 
which electricity was available used it; only 40 per cent of the farms and 
42 per cent of the rural residences actually were using electric power.’” 

12When the properties were classified in June, 1938, the connections to electric and telephone lines 
were recorded. If lines went to a property, it was assumed that it was using the services. In some 


cases, this may not have been true. Home _ power plants were not recorded. The mileage and 
location of existing electric lines were corrected to February 15, 1939. 
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TABLE 38. Futt VALUE PER ACRE OF LAND AND BUILDINGS ON DIFFERENT ROAD 
CLasses IN Eacu Lanp Crass, YATES County, NEw York, 1938 


Land class 
Aver- 


age 
I II III IV AV/ IR | IIR |/IIIR 


Dol- | Dol- | Dol- | Dol- | Dol- | Dol- | Dol- | Dol- | Dol- 
lars | lars | lars | lars | lars | lars | lars | lars | lars 


Road class 


All-weather roads: 
Hard-surfaced: 


NS. 22 a SRN eae Sa * 1° 95-1 67 | 83 |i12 * | 52 |133t| 72 
COLE NGE ARR ee RO AO er oes rr ne 3 35 69. 88 H 255) [ee * 71 
Sub-based, gravel-surfaced... 2.0... 2000 win 24 oe 60 76 83 * 80 * Di 
PAOLA Cire os eee ae sire iby eile itiusiie oi oNeilous. Anetiaey oi 24 32 65 82 92 * OD” [des 65 


Roads suggested for improvement as all- 
weather roads: : 


LCS AC Pa erie fiesta) oie bulohisdaliceate eect Sama 67 79 87T 75 
RDA SS yy eM ee, frie case ciies cvvoks uloueewac ees ecko * * 57 70 * 62 
(CARS C LA Sen Ses Ae IN RIP fer SOUS Se eee aie 407 | 54 2; * 68t 56 

PAWETAG OES Meatai om Woahesere Miers enc MOS * 41) OF 76 85 * 79 Re 63 


Permanent dirt or gravel roads: 
(CHESS Dee RL RRM RS eee Se Py so ce TN ety tier nae 38 45 * Eecas 97T | 166T | * 57 


Roads which now or later may be closed or used 
only for forest or recreational travel: 


JS ere Resa be cr smite ie 
renee ec, aak catece lc Vente. SSN RIS tea ed, Ae ae 29 
Unused or abandoned roads.........-....-+-. Bee We ene Mee ee Pe eit hc ge 23 
Riper aveiicr bach land Clases-fc% five.s oi cnsual 28°o) B00] BI Sel Oia el ee aeee 58 


*Less than 500 acres. 
}Based on less than 1000 acres. 


TABLE 39. PERCENTAGE OF OCCUPIED FARMS AND RURAL RESIDENCES WITH ELEC- 
TRICITY, IN EACH LAND Crass, YATES County, NEw York, FEesruary 15, 1939* 


Percentage of farmst Percentage of rural residencest 
Land class With Using With Using 
electricity Using electricity | electricity Using electricity 
available | electricity where available | electricity where 
available available 
' Per oo Per cent Per ei Per cent Per cent Per cent 
1 ol Re Sear 8 5 67 20 12 62 
MEETEGIGMMIC UN Ler KORE Caeda RR ASEM «ACS 8 5 67 18 11 62 
REM TITANAR TER 5 A Me AIK cis inte 0 0 0 100 100 100 
LAR ak Ge ee eee af hg 61 60 52 86 
RL ee a a ee 88 69 78 89 89 100 
NM anG a Li. Se cca ck x 45 32 71 65 58 90 
DL Sy og RS 2 en Cenc Pe 50 39 78 67 36 55 
ES ee er. re ere 68 56 83 80 57 val 
8S ES te ee ea 91 79 88 89 53 59 
PRMMAVATE TIC Vienne eS wicks & Rie anes 59 48 81 73 45 61 
PAW OLRUS cr 8.4. pea kn en 50 40 80 64 42 66 


*See footnote 12 on page 48. 
+For total number of farms and rural residences in each land class, see table 37. 
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Electric service was available to a greater proportion of the properties in 
the higher land classes than to those in land classes I and II. In land 
class V, 91 per cent of the farms and 89 per cent of the rural residences 
had electricity available, while in land :class II, only 8 per cent of the 
farms and 20 per cent of the rural residences had this service. Also, in 
the higher land classes a greater proportion of the properties used elec- 
tricity where it was available. 


Connections to electric lines, by different classes of properties 


Nearly all of the farms classified as good or very good, but only one- 
half of the farms classified as poor, used electricity where it was available 
(table 40). Farms and commercial establishments in rural areas made 
greater use of electric service than did rural residences and other properties. 


aa. Re aT aaa ae: a: 
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LAND CLASS BOUNDARIES 
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BY ROMAN NUMERALS I TO Y, 
R, IR, IR, ANDO IDR 


, 
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FicuRE 21. EXISTING RURAL ELECTRIC DISTRIBUTION LINES AND SUGGESTED EXTENSIONS, 
YATES COUNTY, FEBRUARY I5, 1939 


About 56 per cent of the mileage needed to serve all permanent farms and rural residences had 
been constructed by February 15, 1939 


Mileage of existing lines and suggested extensions 


On February 15, 1939, there were 223.5 miles of electric distribution 
lines outside incorporated villages in Yates County (table 41). To serve 
all farms and rural residences in the permanent agricultural and rural 
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TABLE 40. PercentTaGe oF Eacu CLass oF Property THAT USED ELECTRICITY, 
Yates County, NEw York, Fesruary 15, 1939 


Percentage 
: Percentage gh eee that used 
Class of property Properties that used electricity electricity 
electricity available where 
available 
Number Per cent Per cent Per cent 
Farms: 
WE TA Ee OO CNA ites fe lels, aro Gs led ele. upe'e tbagettoleys 19 95 95 100 
(GROG! ork od ee aes 267 64 67 94 
TENSILE “Ly 5, Rashes ca ae A iO i 931 42 51 81 
HOUMA AS co iis. suc s iva eeea es Bike oud 6 yous 400 Ly. oil 55 
PPOtALOPAVCTAL Eid cen sss 6 ea mene il caplyy 40 50 80 
Rural residences: 
QO th tan. Mauris Nesey athin aid iham nen 340 54 73 73 
ROO LST MAS sche eee sehen dale 169 20 47 41 
OPAL GmaAVOrame:<.. siti ys sdeh fee 509 42 64 66 
PRM hadley LC be dd Ale Sk wats, OMG 87 39 60 65 
Commercial establishments........... DZ rari 83 93 
M@nmirchnes and schools...............% 91 27 47 58 
BOnaAllOnaverage 2414. \lratt sive! sia toes BOOS 41 54 76 


*Does not include properties in hamlets of 20 or more occupied houses, incorporated villages, or rural 
residential areas where the properties were not counted. 
residential areas, 175.8 miles of new lines are needed. In the electrifica- 
tion program, these lines have been divided into classes A, B, and C, based 
on the number of farms, rural residences, and other properties per mile 
of line and the }robable consumption of each property (figure 21). The 
consumption on class-A extensions will probably be greater than on 
class-B extensions, and they probably should be built first. Class-C lines 
serve the smallest number of properties per mile. Their construction may 
well be delayed until the lines in classes A and B are completed. The 
suggested extensions in land class II are through lines to serve the higher 
land classes. 


TABLE 41. Mrveace or Existinc Rurat Etectric DistrinsuTIoN LINES AND SucG- 


GESTED EXTENSIONS* IN EacH Lanp Crass, YATES County, NEw York, FEBRUARY 
15, 1939 


Land classt 


Class of line or extension Resi- eign 
II III IV V IR IIR IIIR den- 
tial 
Miles | Miles | Miles | Miles | Miles | Miles | Mil Mil Mi 
meaaecing 1ineS,........... 9.3 93.1 56.7 20.7 3.9 16.8 8.0. 15.0. 3036 
ee extensions: 
MECHSE TITIRe cot AMT Tk cs whe 20.0 15.1 Least Sees Rey levees te 38.5 
RMN TE So, Oa exe 0.3] $4.0 1 11.3 MG: Tae fe TE es 02 5o'8 
wo Fo EF ee ar 1.9 62.8 8.6 0.5 15 Ta 1.8 0.4 84.7 
ot ee 22 |1168 | 35.0 | 27 | 15 | 150 | 18 | 08 | 1758 
Total existing lines and 
suggested extensions....| 11.5 | 209.9 91.7 23.4 5.4 31.8 9.8 15.8 399.8 
Ov 


*The mileage was obtained by measuring the lines plotted on United States Geological Survey maps, 
It does not include any lines in incorporated villages. ' , 


tThere were no existing lines or suggested extensions in land class I. 
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Number of consumers per mile 


On existing electric distribution lines, there was an average of 6.3 
possible consumers per mile, of which 4.7 were using service (table 42). 
In addition, the existing lines served rural residential areas and hamlets. 
If the same proportion of each class of property connects to new lines if 
they are built, the probable number of consumers per mile will be: class 
A, 4.6; class B, 3.5; and class C, 2.4. If all of the suggested extensions are 
built, and if the number of rural properties remains about the same, there 
will be 5.3 possible consumers per mile. Of these, 4.0 per mile probably 
will use the service. 


TABLE 42. Numper oF CONSUMERS PER MILE ON ExISTING RurAL ELectric DIs- 
TRIBUTION LINES AND SUGGESTED EXTENSIONS, YATES County, NEw York, FEs- 
RUARY 15, 1939* 


+ 


Farms Rural 
All residences Other All 
farms |—————_———_- prop- prop- 
Very “ ertiesf | ertiesf 
good as eos ee Good Poor 
Num- | Num- | Num- | Num- | Num- | Num- | Num- | Num- | Num- 
tows : ber ber ber ber ber ber ber ber ber 
Existing lines: 
Possible consumers...... 0.1 0.9 Pees 0.6 3.9 igs 0.4 0.7 6.3 
Actual consumers....... 0.1 0.8 1.9 0.3 Bil 0.9 0.2 0.5 4.7 
Class-A extensions: 
Possible consumers...... 16 1.0 out 0.6 4.7 0.7 0.3 0.2 5.9 
Probable consumers..... Ba 0.9 2.5 0.4 3.8 0.6 0.1 0.1 4.6 
‘Class-B extensions: : 
Possible consumers...... 0 0.5 23 0.8 3.6 0.6 0.3 0.3 4.8 
Probable consumers..... 0 0.5 1.8 0.4 Dele 0.5 0.1 0.2 5) 
Class-C extensions: 
Possible consumers...... 0 0.3 14 0.8 2.5 0.2 0.2 0.4 Shs 
Probable consumers..... 0 0.2 1.2 0.4 1.8 0.2 0.1 0.3 2.4 
All lines and extensions: 
Possible consumers...... be 0.7 2.2 0.7 3.6 0.9 0.3 0.5 5.3 
Probable consumers..... a 0.7 1.8 0.4 2.9 0.6 0.1 0.4 4.0 


*See footnote 12 on page 43. 

+Does not include properties in incorporated villages, hamlets with more than 20 houses, or some of the 
camps and cottages along the lakes where the buildings were not counted. 

tLess than 0.05 per mile. 


RURAL TELEPHONE LINES 
Availability of telephone service 


Rural telephone service was established long before the development of 
rural electrification. Telephone lines are less costly to build and maintain 
than electric lines. For these reasons, there were about twice as many 
miles of telephone lines as of electric lines in the county on July 1, 1938. 
Eighty per cent of the farms and 83 per cent of the rural residences were 
on telephone lines (table 43). The proportion of farms and residences 
using telephone service where available was much smaller than for electric 
service. Of those on telephone lines, only about three-fifths of the farms 
and one-third of the rural residences had telephones. A greater pro- 
portion of the properties in the higher land classes had telephones than 
of those in land classes I and II. 
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TABLE 43. Prercentace or Occurrep FARMS AND RURAL RESIDENCES ON TELEPHONE 
Lines IN Eacu Lanp Crass, YATES County, New York, Jury 1, 1938* 


Percentage of farmst Percentage of rural residencest 
Land class With \ Using With Using 
telephone Using telephones | telephone Using telephones 
service |telephones| where service | telephones; where 
available available | available available 
: Per cent Per cent * nt Per cent Per cent Per cent 
alls OR 75 aN x 
PN ISO ck bs baler 50 25 50 52 12 24 
(> a NG Ge ra 51 25 50 48 ll 24 
PN Senne CORRAL ome es ns 67 67 100 
OR SC ee 80 35 438 66 34 51 
ahaa mhninle Megaman 96 46 48 89 78 88 
feet and TTR oid anes 85 38 45 69 41 59 
Ill RRC ORC pars tie gs ee 85 51 59 92 24 26 
NN MIE se oT nice ak wale 88 56 64 92 32 35 
oo Se ee 91 58 64 97 31 31 
EV ag M0 BY ar rr 86 53 61 92 27 29 
rURPRR Os Sok oe rN. sk Ces 80 48 _ 59 83 27 33 


*See footnote 12 on page 43. 
tFor the total number of farms and rural residences in each land class, see table 37. 


Connections to telephone lines, by different classes of properties 


All of the very good farms and four-fifths of the good farms, but only 
one-third of the poor farms, had telephones where the service was avail- 
able (table 44). Farms and commercial establishments in rural areas 
made greater use of telephone service than did rural residences and other 
classes of properties. For the county as a whole, one-half of the proper- 
ties used telephone service where it was available. 


_ TABLE 44. Prercenrace or Eacu Crass oF Property THat Usep TELEPHONES, 
Yates County, New York, Jury 1, 1938 


Percentage that | Percentage with | Percentage that 


Class of property Properties used telephone used telephones 
telephones service where 
available available 
Number Per ceni Per ceni Per ceni 
Farms: 

le es: 19 84 S4 100 

Of AS SOR SORE 267 72 Ql 79 

Soc Se 931 50 60 
SE DON erg cd cre 8 400 24 68 35 
Total or average........ 1,617 48 80 59 


Rural residences: 


CAG SOURS Ke Oe x's 340 37 42 

OR eee eee 169 6 69 Q 
Total or average........ 509 27 g 33 
ROPES x <, 206% Sw kyu, 4 Ces Caine 87 ll 34 33 
Commercial establishments. . 52 62 96 64 
Churches and schools. ....... 91 Mak 24 kag oo 85 0 
Total or average.......... 2,356 40 | 80 80 


VV 
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Mileage of existing lines and suggested extensions 


On July 1, 1938, there were 404.7 miles of telephone lines in Yates 
County (table 45). In order to provide all properties in permanent agri- 
cultural or rural residential areas with telephone service, an additional 
66.4 miles of line would be needed. Perhaps less than 66.4 miles of new 
lines would be needed to serve those properties desiring telephone service. 

The mileage of suggested extensions has been divided into three classes, 
based on the number and classification of properties to be served per mile 
(figure 22). Class-A extensions would serve the most properties per mile 
and probably should be built first. Class-B extensions would serve more 
properties than those in class C and probably should be built next. 
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FIGURE Zz, EXISTING RURAL TELEPHONE LINES AND SUGGESTED EXTENSIONS, 
YATES COUNTY, JULY I, 1938 
Telephone service was available to 86 per cent of the farms in the permanent agricultural areas 
on July 1, 1938 é 


Comparative use of electric and telephone service 


Of the 1617 occupied farms in land classes I to V, 762, or 47 per cent, 
were on both electric and telephone lines (table 46). Of these farms, 
four-fifths used electricity, but only three-fifths had telephones. About 
one-half used both services. 


a 
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TABLE 45. MILEAGE OF EXISTING RURAL TELEPHONE LINES AND SUGGESTED EXTEN- 


sions IN EacuH Lanp CLASS, Yates County, NEw York, Jury 1, 1938 


Land class 
Existing line anh ge 
<tension 
Sabai I 1 | Sor ee IR | SR jak Pes 
dential 
Miles | Miles | Miles Miles | Miles | Miles Miles | Miles | Miles ISS 
Existing lines. ....-++-++> 4.9 59.2 | 188.3 81.7 23.5 1.6 210 8.5 15.3 404.7 
Suggested extensions: 

Class A Peele ST Eyl th SA Gre | Bavrte” 9.2 6.3 = ie ‘fe ti a, 0.5 19.4 
205: ee yt 0.3 | 14.8 OT eS ee ee ee OS it) aes arte 19.0 
THES ict vc seks OSs : 10.6 4.5 0.1 3.8 7.3 1.6 0.1 28.0 

“Baits Be Gk Ieee 0.3 34.6 14.4 2.4 3.8 8.7 1.6 0.6 66.4 
Total existing lines and 
suggested extensions... 4.9 59.5 | 222.9 96.1 25.9 5.4 30.4 10.1 15.9 471.1 


TABLE 46. NUMBER OF OccuPieD FARMS WITH BotH ELECTRICITY AND TELEPHONES. 
AVAILABLE, AND PROPORTION Usinc THESE SERVICES, YATES County, New YORK, 


Jury 1, 1938 


Percentage of farms using— 


Both 


Land class* Farms | electric : Tele- 
and Electric | phone | Neither Electric Tele- 
tele- | Service | service service Total | service phone 
phone only only service} 


service 


Number | Per cent | Per cent Per cent | Per cent | Per cent Per cent | Per cent 
20 45 20.0 30.0 1 65.0 50.0 


2 0 5.0 00.0 
| VO RSS ARS Seana 364 49.7 28.3 7.4 14.6 100.0 78.0 57.1 
ON ES no ann a a 245 61.2 22.9 4.1 11.8 100.0 84.1 65.3 
SS SE 95 64.2 25.3 Sel 7.4 100.0 89.5 67.3 
PREPARE a we ate ys hb vie sa 15 40.0 13.3 26.7 20.0 100.0 53.3 66.7 
i Oe i eer vs 39.1 39.1 B.0 1321, 100.0 78.2 47.8 
Total or average 762 54.6 26.0 6.2 13.2 100.0 80.6 60.8 


aa lenhoie eeevicn Senin 
*There were no occupied farms in land classes I and IR with both electric and telephone service available 
+Includes those farms using both services and those using electric service only. 
tIncludes those farms using both services and those using telephone service only. 


A greater proportion of the farms in the higher land classes used thes: 
services than in the lower land classes. None of the farms in land classe 
T and IR had both electricity and telephones available. In land class I] 
65.0 per cent of the farms used electricity and 50.0 per cent used telephone 
where both were available; in land class V, 89.5 per cent used electricit 
and 67.3 per cent used telephones. Forty-five per cent of the farms i 
land class II, 49.7 per cent in land class Ill, and 64.2 per cent in land clas 
V used both services where they were available. 


REFORESTATION 


Although land classes I and II are better suited to forests and recre: 
tional uses than to farming, the appearance of this land is deceivin: 
Inexperienced persons with high hopes for the future, but small amoun 
of capital, are attracted to these areas by the cheapness of the land. TI 
courage and resources of many of these buyers are soon depleted and the 


are forced either to accept a relatively low standard of living, with fr 
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FiGuRE 23. NATURAL REFORESTATION IN LAND CLASS I 


By May 15, 1939, the State and Federal Governments had acquired about 3500 acres in Yates 


County. On this land, trees either have been or will be planted instead of waiting for natural 
reforestation to occur 


quent public assistance, or to abandon the land, leaving it available for 
other inexperienced buyers. Unless land classes I and II are removed 
permanently from agriculture, this vicious circle is likely to continue. 
Such areas could well be used for forests and recreational purposes. 
Reforestation of land requires a long-time investment and probably will 
have to be done by governmental agencies. 


saa 


FiGuRE 24. COTTAGES ALONG KEUKA LAKE 
Recreational and residential opportunities are provided by the three lakes in Yates County 


Se eee SAF 


di pew ee «| 
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Land classes I and II comprise 36.6 per cent of the area of Yates 
County, but form only a small part of the taxable property. To retire 
this land from farming would have only a slight effect on the county tax 
base. Under the laws providing for state purchase and reforestation of 
land, the State pays the town and school taxes on the land it buys for 
reforestation, at an assessment not to exceed the purchase price of the 
land. In addition, state aid for schools and highways makes up for some 
of the loss of tax revenue in areas where the State has purchased land for 
reforestation. By September 30, 1939, the State had acquired 1771 acres 


in land classes I and II for reforestation purposes. By May 15, 1939, the 


Federal Government had purchased or had under option 1732 acres. 

By gradually retiring land classes I and II from farming, the costs of 
governmental and private services to farmers in the ‘higher land classes 
probably can be reduced. Reforestation of this land will decrease the 
miles of roads and number of schools needed; it will tend to lower farm- 
credit and fire-insurance losses and public-relief costs; and the time, 
courage, and money of prospective farmers will not be lost in land classes 
Tand Il. Reforesting this land will reduce soil erosion and help prevent 


floods by checking the runoff of water. A timber supply for future 
_ generations will be provided, and public camping, hunting, and picnicking 


grounds will be made available. It will make Yates County a more beau- 


_ tiful and desirable place in which to live. 
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The higher the number, the higher is the proportion of well-drained soil, and the more intensive 
is the use made of the land 
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IC STUDY OF FARMING IN TOMPKINS 
COUNTY, NEW YORK, 1937! 


Puitie A. HENDERSON 


AN ECONO 


Farm-management studies of farms in Tompkins County, New York, 
were made for the crop years 1907, 1917, 1927, and 1937.2, The present 
bulletin reports the findings of the study made for the crop year 1937. 


METHOD OF STUDY 


The records were obtained by the survey method from all active farmers 
who were willing to cooperate in furnishing the information. Usable re- 
ports giving complete details of receipts and expenses were obtained from 
66 farmers in Danby Township, 150 in Dryden, 141 in Groton, 113 in 
Lansing, and 74 in Ulysses—a total of 544 farms in Tompkins County 
—for the year ended on March 31, 1938. 

Some of these farmers derived sufficient income off the farm so that it 
was necessary to study their farms separately from farms not having such 
income. 

DEFINITION OF TERMS 


Farm capital is the value of all farm property, including land, buildings, 
livestock, equipment, and feed and supplies. The average of the value of 
these items at the beginning and at the end of the year was considered to 
be the average farm capital for the year. Property of both the landlord 
and the tenant was included. 

Farm income is the difference between total receipts and total expenses. 
It is what the operator receives for his year’s work and for the use of the 
farm capital. 

Farm labor income is the amount of income left as pay for the operator’s 
labor and for the supervision given by the landlord after farm expenses and 
interest at 5 per cent on the capital are deducted from the farm receipts. 
In addition to the labor income, the operator and/or the landlord had the 
use of the house, and farm products produced on the farm and consumed 
by the family. To compute the farm labor income, all farms were con- 
sidered as owner-operated farms regardless of tenure. A minus sign pre- 
ceding a labor-income figure signifies that the farm income was not suffi- 
cient to equal the interest by the amount of the minus income. 

Farm labor earnings is the farm labor income plus the value of the family 
- privileges from the farm. It is the measure of income most nearly com- 
parable to the wage of the city worker. 

Return on farm capital is the farm income less the’ value of the operator’s 
time. 

Per cent return on farm capital is the return on ‘farm capital expressed as 
a percentage of the average farm capital. 

1Also presented to the Faculty of the Graduate School at Cornell University, September 1939, as a 
thesis in partial fulfillment of the requirements for the degree of doctor of philosophy. 

This bulletin is one of a series prepared under the direction of E. G. Misner. 

Lloyd E. Slater and Norman Thompson assisted in the field work. 


2Results for 1907 were published in An Agricultural Survey, by G. F. Warren and K. C. Livermore 
(Cornell Univ. Agr. Exp. Sta., Bul. 295, 1911). 
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Labor returns is the total income to all labor on the farm. It is the 
difference between farm receipts, and the sum of the interest on capital 
and all expenses except labor; that is, the total labor expense including the 
value of unpaid labor and of board furnished to hired help, plus the farm 
labor income, equals the labor returns. 

Labor returns per man is the total labor returns divided by the man 
equivalent. : 

Man equivalent is the average number of persons working for the year, 
reduced to an adult-male basis. It is obtained by adding the total months 
of labor on the farm, including twelve months for the operator, and divid- 
ing by 12. Work done by women and children is expressed as the time 
required for a man to do the same work. 

Expense for unpaid labcr is the charge made to the farm business for the 
work done by members of the family or by others who do not receive a 
regular wage. The charge is made at the rate that 1t would cost the oper- 
ator to hire the same work done by an adult man. 

An animal unit is the number of animals of each kind in terms of a 
mature horse or cow. Thus each cow counts as one unit, each heifer or 
calf as one-half unit, and each 100 mature fowls as one unit. 

A productive-man-work unit is the average amount of work one man can 
accomplish in a ten-hour day in the production of crops, livestock, or live- 
stock products, or in labor off the farm. Work spent in care of work 
stock, repairing machinery, or other work connected with the upkeep of 
the farm, is not included in calculating the number of productive-man-work 
units, as 1t is considered non-productive work. 1 

Net livestock increase is the amount by which the sum of the livestock 
sales and the value of livestock on hand at the end of the year, exceeds the 
sum of the livestock purchased and the value of livestock on hand at the 
beginning of the year. If the purchases and the beginning inventory 
exceed the sales and the end inventory, the difference is a net livestock 
decrease. 

Net increase in other capital is the amount by which the value of capital 
other than livestock on hand at the end of the year exceeds the value of 
capital other than livestock on hand at the beginning of the year. If the 
latter is greater than the former, there is a net decrease in other capital. 

Crop index, as used in this bulletin, is the yields of all crops on a particu- 
lar farm expressed as a percentage of the average yields for the same crops 
in the entire area. In this study, the yields on each farm were weighted 
by the average productive-man-work units required to produce the amount 
of each crop grown. 

Special farms are (1) those farms whose owners received as much as $250 or 
more from sources other than their own farm, or (2) those farms where the 
nature of the receipts differed markedly from those on the majority of the 
farms visited. There were 91 ‘“‘special’’ farms. The remaining 453 farms 
were considered regular farms. 

Land class indicates the intensiveness of present and probable future 
use of land. The higher the land class, the better is the land and the more 
intensive is the use made of it. 

Owners are those farmers who own all of the land which they operate. 

Part owners are those farmers who rent some land in addition to what 
they own. 
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Share tenants are those farmers who rent on a share basis. 

Cash tenants are those farmers who rent on a cash basis. 

Mixed tenants are those farmers who rent on both a share and a cash 
basis. 


LOCATION AND DESCRIPTION OF THE AREA 


Tompkins County lies at the southern tip of Cayuga Lake, on the south- 
eastern edge of the area known as the Finger Lakes Region of New York. 
This is slightly to the west and south of central New York, entirely within 
the area known as the Allegheny Plateau. 

Ithaca, the only city within the county, has a population of about 
21,738, and represents 50 per cent of the population in Tompkins County.? 
It furnishes a market for a limited amount of farm products. | 

The nearest large cities are Syracuse and Binghamton, both of which 
are 20 miles or more from any part of Tompkins County. New York 
City 1s 250 miles from the center of Tompkins County. Practically all of 
the milk, the chief product in this area, is sent to New York City in fluid 
form. Most of the beans produced in the county are sold to dealers in 
Trumansburg. Most of the cabbage and potatoes are sold to truckers. 

Opportunities for part-time work are furnished by the Corona type- 
writer factory located in Groton, the salt mines near Ludlowville, the 
cement plant near Myers, and the Morse chain factory in Ithaca. Many 
of the farmers from whom records were obtained took advantage of these 
opportunities during the year for which this study was made. 


CLIMATE 


The mean annual precipitation at Ithaca and at Cortland is 34 inches 
and 38 inches, respectively; of this amount, approximately 17 inches 
normally falls during the growing season at Ithaca, as compared with 19 
inches at Cortland. The average mean monthly temperature during the 
growing season is about 65° F. at Ithaca, and approximately 63° at Cort- 
land. In the year for which this study was made, precipitation during the 
growing season was 125 per cent of normal at Ithaca and 92 per cent of 
normal at Cortland. Temperatures were slightly above normal at both 
stations. The growing season in 1937 was unusually long. The last 
killing frost occurred on April 17 at both stations; the first killing frost in 
the fall was October 14. This was a frost-free period nearly three weeks 
longer than is normal for the region. 


NATURAL FEATURES 


Tompkins County is approximately square. The total area is about 
476 square miles, or approximately 304,000 acres. The elevation of the 
county varies from 381 feet to more than 2000 feet above sea level. The 
topography of the southern half of the county is much rougher than that of 
the northern part, which might be described as rolling. Because of the 
more level topography, the lower elevation, and the more complete glacia- 
tion of the soil, the northern part of the county is much better suited to 
farming than is the southern part. 

A large proportion of the land in Tompkins County was originally 
31935 estimate by the State Department of Health, New York State Legislative Manual, 1938, p. 857. 
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forested with sugar maple, beech, yellow birch, hemlock, and white pine. 
The soils in the county have been characterized as generally low in organic 
matter. Many of them have poor natural drainage. Liming is usually 
necessary to ensure a good stand and crop of legumes. The texture and 
the derivation of the soils differ widely. For these reasons, the problems 
of soil management are many.* 


PRICE CONDITIONS 


The success of a farmer depends to a large extent on the movement of 
the general price level. In periods of low prices, as in 19387 and 1938, 
prices of agricultural products are relatively low in relation to the prices 
of most other products. 

When prices for the State in 1910-1914 are taken as 100, the price of 
milk in 1937 was 108 per cent of the average as compared with 145 for the 
price of cows, 135 for cabbage, 120 for potatoes, 100 for eggs, 117 for wheat, 
116 for buckwheat, and 68 for hay. 

Wages and prices of commodities which farmers had to buy were rela- 
tively high in 1937. Based on wages and prices in 1910-1914 taken as 
100, wages in 1937 were 129, the wholesale price of a dairy ration was 125, 
the wholesale price of a poultry ration was 126, machinery prices were 
154, and taxes were 249. 


TYPE OF FARMING 


Most of the farming in Tompkins County is centered about dairying. 
The intensity of the dairy enterprise varies considerably with the type of 
outlet for the milk. Consequently, a classification of the farms as to their 
market outlet for milk gives a fairly good indication of the type of farming. 

Of the 453 regular farms, 139 sold milk at Grade A plants, 126 sold milk 
at Grade B plants, and 154 sold cream, butter, veals, or some combination 
of these, or else sold most of the milk not needed for family use to their 
neighbors. The remaining 34 farms in the regular group either produced 
no milk, or produced very little and had no one particular outlet for it. 

All of the farms in each of these groups of regular farms which had as 
many as 400 hens or more were analyzed in a distinct group. This finally 
resulted in the following classification as to type of farming: 131 Grade A 
farms; 122 Grade B farms; 129 other dairy farms; 40 poultry farms; and 31 
miscellaneous-type farms. In this study, these groups of farms are called 
‘Grade A’’, “Grade B’’, “other dairy’, ‘‘poultry’’, and ‘‘miscellaneous- 
type’’ farms. 


BY TENURE 


Approximately 90 per cent of the farms in each type of farming group 
were operated by owners and part owners, except in the case of poultry 
farms, of which 98 per cent were operated by owners or part owners. There 
were proportionately more part owners on the Grade B farms than on any 
other type of farm. 


BY TOWNSHIP 


Dairying is more intensive in Dryden and Groton Townships than in the 
other townships studied. The production of market milk has never been 


‘Soil survey of Tompkins County, New York, p. 1578-1581, by Frank B. Howe and others. 
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an important part of the system of farming in either Lansing or Ulysses 
Township, Grade A markets were established in the regions of most in- 
tensive milk production, 

rte ; ; ‘ 2 ’ Ss * ? ‘ ; 

rhe distribution of the farms in each type of farming group by land 
classes is shown in table 1, In those townships where dairying was most 
important, the farms that had the best milk market tended to be located 
in the higher land classes, 


TABLE 1, Numurr or Farms in Bacn LAND CLAss, bY TyPis OF FARMING 


ae Grade A | Grade ae Poultry opi ie ; Special 
Ane Chats farms farms oairy farms aNneouse regular farms 
farms type farms farms 


Number Number Numbey Number Number Numbey Number 
se 2 2 


0 TI ee i ‘3 ie Ae 
AAT PR Ae ere 5 10 7 2 4 7a) 6 
ee AD 2h 47 44 4 4 142 i) 
RM > h2 2 ey Af ro 74 ay) 74 29 1% 257 42 
se TOSS eae 24 a) 4 | J 4 % 

(i ee 145 122 129) AQ al AG 9) 


Of the 544 farms studied, 7 per cent were in land classes I and II, 30 
per cent in land class III, 55 per cent in land class IV, and 8 per cent in 
land class V. The distribution of the regular farms was approximately the 
same as for the special farms studied. 


TRUCKS AND TRACTORS % 


The importance of trucks and tractors in the farming operations in 
Tompkins County has increased considerably in recent years. 


TRUCKS 


Approximately one-third of the 18 trucks purchased on the regular 
farms during the year for which this study was made, were purchased on 
farms that did not have trucks at the beginning of the year. There were 
2 trucks sold and not replaced. 

Only one-fourth, or 25 per cent, of all the regular farms had trucks. 
These were found on 37 per cent of the Grade A farms, 25 per cent of the 
Grade B farms, 16 per cent of the other dairy farms, 22 per cent of the 
poultry farms, and 13 per cent of the miscellaneous-type farms. Of the 
special farms, 35 per cent had trucks. 

Details of the costs were not obtained on all trucks. The use of build- 
ings, and farm labor, were not included in the costs as shown in table 2, 
Because of the relatively small number of trucks, no attempt was made to 
analyze costs of trucks according to capacity ratings. 


TRACTORS 


Of the 5 10-20 tractors purchased on these farms during the year for 
which this study was made, 4 were purchased on farms that did not have 
tractors at the beginning of the year. Of the 23 other tractors purchased, 
13 were purchased on farms that had no tractors at the beginning of the 
year. On the Grade A farms, 7 out of 10 tractors purchased were pur- 
chased on farms that had no tractors at the beginning of the year. There 
were no tractors sold which were not replaced. 
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Approximately one-half, or 46 per cent, of the farms had tractors of 
some kind. The poultry farms had relatively more tractors than did any 
other type of farm. Tractors were found on 65 per cent of these farms. 
Only 36 per cent of the other dairy farms had tractors. 


TABLE 2. Costs oF OPERATING 84 TRUCKS, BY TYPES OF FARMING, 1937* 


Grade A farms Grade B farms Other dairy farms 
INSIMODEMOL CrUCKS avn cae. 43 27 * 14 
Number of miles driven, 1987.... 4,507 4,134 4,393 


Costs Costs Costs 


Per truck | Per mile | Per truck | Per mile | Per truck | Per mile 


Dollars Cents Dollars Cents Dollars Cents 
PNVOPAGE: VALINE. sii caus wha 205 173 aft 125 : 
Costs: - 
MME TROCIE TION «(ida 5 «a Sings ince. & 51 ee 30 0.7 20 0.5 
HSIUOLGSG TN icls Ot NS Nts RR 10 0.2 9 0.2 6 0.1 
POG UAT EN OG cy Ui lacc isle cme kimicinng 6 0.1 9 0.2 5 0.1 
MIGONSO ce oh -c cerca stk ares 23 0.5 21 0.5 21 0.5 
BITES Gah ci Sn (ak hnkere hin eas 10 0.2 7 0.2 8 0.2 
PRBOSITG Shh hy eon oh sty WS 13 0.3 10 0.2 10 0.2 
TEER ee SAP” ee, os Sete ea 58 1.3 45 Tel 63 1.4 
Opa ore so ake wield Re a ee ane 6 0.1 5 0.1 7 0.2 
OLHER COSTS. salient Oba ees 2 0.1 3 Oi 3 0.1 
PROCEUGOSESE:: s/o ceeNe Cate ceaig 179 3.9 139 Sus 143 3s 


*Data were obtained for only 6 trucks on poultry farms and 2 trucks on miscellaneous-type farms. 


About one-third of the tractors for which costs were obtained were 10-20 
tractors. The rest were chiefly smaller tractors, such as the Fordson, 
Farmall F 12, and other miscellaneous types. Costs for all these tractors 
are shown in tables 3 and 4. 


TABLE 38. Costs oF OPERATING 70 10-20 TraAcToRsS, BY TYPES 
OF FARMING, 1937* 


Grade A farms Grade B farms _ | Other dairy farms Poultry farms 
Number of tractors. ...... 22 21 16 11 


Costs Costs Costs Costs 


ies Propor- Sas Propor- Pes Propor- Per Propor- 


tion of tion of 
tractor total tractor tntal tractor total tractor 


Dollars | Per cenit | Dollars | Per cent | Dollars | Per cenit | Dollars | Per ceni 


Average value............ 449 NA 442 Pave 424 a3 440 
Costs: 

Depreciation........... 34 18 51 29 46 24 39 19 
Co a ee ee a 22 12 22 13 21 11 22 11 
BALK Antoun eat nite 81 43 73 41 81 43 107 52 
Bs cc techs Cece es 17 9 13 7 i4 8 19 9 
Ce ed ee eee 32 17 18 10 23 13 19 Q 
CUNOT OOEtS os ui'n as Kan 1 1 1 0 2 1 0 0 
TGA! COSta. 4 kok ko We 187 100 178 100 187 100 206 100 


*Only 4 10-20 tractors were found on miscellaneous-type farms. 
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TABLE 4. Costs or OPERATING 134 OTHER TRACTORS, BY TYPES 
OF FARMING, 1937 


Other dairy Miscellaneous- 


Grade A farms | Grade B farms Poultry farms 


farms type farms 
Number of tractors 46 39 28 12 9 
Costs Costs Costs Costs Costs 
Pro- Pro- Pro- Pro- Pro- 
Per por- Per por- Per por- Per _por- Per por- 
tractor | tion of | tractor | tion of | tractor | tion of | tractor | tion of | tractor | tion of 


total total total total total, 


Dollars Per Dollars Per Dollars Per Dollars Per Dollars Per 


Y cent cent cent cent cent 
Average value..... 365 ro 309 Fay 330 Jas, 275 mars 303 
Costs: 
Depreciation.... 54 36 46 31 53 34 45 28 22 15 
TREGYORTG | a wes 18 12 15 11 ib7¢ 1] 14 8 15 1] 
MUiGhtennny aeeine Ohi, 59 40 66 45 67 43 76 46 75 53 
ES see! ashen the 8 6 10 7 12 8 12 7 13 9) 
RSDRITGy boners 9 6 6 4 5 3 17 1] V7, 12 
Other costs..... 0 0 3 2 ] | 0 0 vi 


Total ecate kas 100 146 100 | 155 | 100 | 164 | 100 | 142 100 


Grade A, Grade B, and other dairy farms with tractors were separated 
from those without tractors, and some indication of the differences is 
shown in table 5. The farms with tractors kept approximately the same 


TABLE 5. COMPARISON OF FARMS WITH AND FARMS WITHOUT TRACTORS, 
382 FARMS, 1937 


Grade A farms Grade B farms Other dairy farms 


With Without With Without With Without 
tractors tractors tractors tractors tractors tractors 


tet Cidatine. cigs Waid Pa gage wot 66 65 64 58 46 83 
Acres of ctops perfarm.......-.....--- 90 54 96 59 96 43 
Animal units, except work animals..... 26.0 17.0 21.6 16.7 11.6 7.3 
Total productive-man-work units...... 539 343 483 348 356 186 
Number of horses perfarm............ 21 2.6 2.9 2.8 2.2 2.3 
EMD BUIVRIOUY oie it dire to Re oe Bo Papa | 7 2.0 7. 1.8 1.3 
Per cent of productive-man-work units 

CEU COU RG wines ah Gee nels eG vied 52 54 47 51 24 32 
Productive-man-work units per man.... 254 206 244 200 198 146 
Capital per productive-man-work unit. . $23 $25 $22 $21 $27 $27 
Age of operator (years).........+-+-+. 47 55 49 50 52 57 


number of horses as did the farms without tractors. They had from 163 
per cent as many acres of crops on the Grade B farms, to 223 per cent as 
many on the other dairy farms. In addition, they kept from 129 to 159 
per cent as many animal units other than work animals. Their businesses 
were 157 per cent of those without tractors, in size as measured by pro- 
ductive-man-work units, on the Grade A farms, 139 per cent on the Grade 
B farms, and 191 per cent on the other dairy farms. The farms with trac- 
tors were operated by younger men than were the farms without tractors, 
and had higher labor efficiency. The farms without tractors had a slightly 
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larger proportion of their total work units on cows than did the farms that 
had tractors, on each of the three types of dairy farms. The amount of 
capital employed per man-work unit was practically the same, regardless 
of whether or not the farm had a tractor. 


USE OF LAND 


On the Grade A farms the total acres operated were 149; on the Grade 
B farms, 168; on the other dairy farms, 112; on the poultry farms, 124; on 
the miscellaneous-type farms, 128; and on the special farms, 143 (table 6). 


TABLE 6. Use oF LAND By TyPEs OF FARMING, ACRES PER Farm, 544 Farms, 1937 


Grade Grade Other Miscel- : 
A B dairy Poultry | laneous-| Special 
farms farms farms farms type farms 
farms 
Rite cites | ao 8 vines cena 131 122 129 40 31 91 
ot Acres Acres Acres Acres Acres Acres 
SUIS OMEN. Sinck wie tha as hens ee ee 76 83 66 79 67 a 
PAGHDLSACTOPDE . 2 oon taeehoee Mes te ae eee 5 5 6 r¢ 5 6 
Hhotal Gropland:-.c cae: con hae 71 78 60 72 62 65 
INVReOGS NOL. PAStUred nue sou. ee be eal eee 10 13 Tal 10 15 16 
NYO ASG EeC taki lee ote Pal ee en ae we 9 12 6 7 4 7 
PerMaAnentnaecuress | ct. sk eat Se ae 46 46 19 16 Ze 37 
Other land pastured throughout season... . 53 2 4 2 2 
PaAPmMISteaderOads, TENCES..« Moka oben eek hace 5 6 6 5 
SPEMUE LANG ncn Nh hier Seen KO eh © chee SE on In) 10 8 9 18 10 
MOCALOPETA CEH @ «ak aehanhusnecat em dle Meee he 149 168 112 124 128 143 


Of the total acres in regular and special farms, 49 per cent was used for 
the production of crops, 9 per cent was in woods not pastured, 32 per cent 
was used for pasture, 4 per cent was occupied by farmsteads, roads, and 
fences, and 6 per cent was left idle. 

The Grade A farms were mostly in Dryden and Groton Townships, 
where a larger proportion of the land was unsuitable for cropping, and 
therefore used for pasture, than on the other dairy and the miscellaneous- 
type farms. Some land that might have been used as pasture was left 
idle on farms which kept only a small amount of livestock. 


CROPS 


Of the total acreage in crops, 17 per cent was occupied by corn for grain, 
corn for silage, potatoes, cabbage, and field beans on the Grade A farms, as 
compared with 15 per cent on the Grade B farms, 11 per cent on the other 
dairy farms, 13 per cent on the poultry farms, 12 per cent on the miscel- 
laneous-type farms, and 14 per cent on the special farms (table 7). Pract 
tically all of the corn on the Grade A and Grade B farms was grown for 
silage; on the farms where dairying was less important, corn was grown 
chiefly for grain. 

Oats, or oats and barley, are commonly used as nurse crops for hay 
seedings. Buckwheat, since it is one of the few crops that can be put in 
late in the season—near the end of June or the first part of July—and still 
mature before frost in the fall, is often planted on soil which is slow to 
drain in the spring. These crops, together with barley alone and wheat, 
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TABLE 7. ACREAGE, PRODUCTION, AND RELATIVE IMPORTANCE OF CROPS GROWN 


on 544 Farms, 1937* 


Average per farm, all farms 


Proportion of 


Farms Proportion ; 
growing of total Aeiapee cto wey 
tad a Area Total crop bis pr et units on crops 
131 Grade A farms 
Number Acres Per cent Per cent 
Carmi forsilace isn. «sca ces 113 8.5 78 tons 12 5 
IPOUALORS atta Bacon a ioe Derr 401 bushels 3 14 
CAD AGE tas wii atdle cave be eee fayhl 123 12 tons 2, 8 
de) Zl. 3 ere eee eS ee 2a 1176 47 
[BEDI [Ry pet te en shir ae PAE aii 50 bushels 3 2 
Oatsand barley.......... 98 9.3 247 bushels 13 7 
BIGWHEAT Is fyi a-cete cue 46 3.8 75 bushels 5 5 
VALE Rete cee cette nioraic2, tie ee 1.9 43 bushels 3 iP, 
Dray ll als ee aia SM a Aang Viet 24 20 
GtAligueta cP ore es vkase. tae 49 4.4 10 tons 6 4 
Clover and mixed hay..... 109 18.6 30 tons 27 12 
AhrbanvoiJ onary ab Meeptay beet cn aes 731 14.4 18 tons 20 9 
ROCA meres th lactis asiylcoke Ore 37.4 53 25 
OLierCrops scale la 3.8 6 8 
(otal, allicrops... 5 -.' 70.4 100 100 
122 Grade B farms 
Number Acres Per Bent Per cent 

oth forgrain.. 7... 7.2.5 54 ok 65 bushels 3 
MOPiMtOUSUASE tno ne. ote 92 6.9 60 tons 9 21 
Potatoes aes. sec Ae: 92 122 156 bushels 2, 7 
Reel CubeatiShnt iso. 19 iL Jt 16 bushels 1 3 
Opal atts. scien g eee a8 ibit33 15 38 
Cate. te: Se em 46 3.4 73 bushels 4 4 
Ostsiand parley. 9-526. oe) 1 8.6 195 bushels 11 11 
MUCK WHEALT OO eae. s oe 69 6.8 133 bushels 9 8 
Wiican noms fee ee ee 52 4.2 87 bushels 5 5 
PEALE Ae oo lows Goeien ease 23.0 29 28 
Hye Whe Nae) wi ie oar ae 42 4.1 9 tons 5 4 
Clover and mixed hay..... 101 Toes 23 tons 20 10 
BEtKIIOL UY Beacons cis 6 kas 88 AUR A 27 tons 26 MB 
divs 10 Dee ares) Pee ae 40.3 51 26 
ie CLOUDS 25. wom te re ee Byte. 5 8 
OLA ALL CCODS.. 4550. 78.4 100 100 


*Acreages are shown only for those crops which amounted to 1.0 acre or more per farm. 


(Table 7 is continued on the following page) 


occupied 24 per cent of the total acres in crops.on the Grade A farms, 29 
per cent on the Grade B farms, 35 per cent on the other dairy farms, 46 
per cent on the poultry farms, 40 per cent on the miscellaneous-type farms, 
and 32 per cent on the special farms. 

Hay made up from 46 to 53 per cent of the total acres in crops on each 
type of farm, except on the poultry and the miscellaneous-type farms, 
where it occupied 37 and 40 per cent, respectively, of the total acres in 


1 BuListix T2S 
: T2 T* (centerucd) 
; 
‘ ——— ‘ =» Ir 2t 
: i icine Average per fee all Sao Pereertue ni poe 
j growin ‘ Qf Wie 
ere RPS Las am CES. 
é we 
s = 
a 23 
: > 
5 z 
1 ay 
tw & 
3 R 
3 « 
% S 
3 ny) 
* 33 
2 a 
| é 2 
Total, all crops... ___/ sae We RAP 


Nunier | Ages Pe ow Per aout 
Corn for gram. .__..-....- 33 al | Mf bestels = tw 
Corn for silage _ - - _.. .__.- t s ; is | 2@ters | 2 < 
Corn fodder... .......-| 22 oe > toms = a 
SS ee 17 . 12 Sheshels 2 rs 
Pield beams. ___.._.___... | 7 ! 24 beasties | 3 oa 
oS eee ; se \ 3 Ss 
Oats. f 12 | 27 @Pbashels £ 3 
f f bushels (/ 2 2 
ny 2 
83 r Ww 
2 IS i= 
ae : a 
> s } > 
1 = 
1e 3 
b 7 ~ 


. | 


Total, ali crops__._._- | | Ti4 | | 1 | 
ee 


. Sissi: ane Wiiitin anlly Ser Uncen crops whatainiadntedl be 1.0 acre of more per farm. 
: (Table 7 is concluded on the following page) 


crops. Timothy compnsed more than 50 per cent of the total acreage in - 
hay on the Grade B, other dairy, and miscellaneous-type farms. 
or clover and mixed hay, was relatively more important on the other types 
of farms. 
Work on intertilled crops made up approximately 47 per cent of the total 
_ work on crops on the Grade A farms, 3S per cent on the Grade B farms 


oe 
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a ver Average per farm, all farm8 | proportion Proportion of 
: ie I ek ee et st adaics total produc- 
growing ; of total tive-man-work 

crop honk Total crop crop acres | units on crops 

31 miscellaneous-type farms 
Number Acres Per cent Per cent 

COLT TOF BTA) i.e bok ve 20 8.0 109 bushels 5 V1 
ee COCACLOT Vs. nla besten are 2% “28) 5 tons 3 i 
PORE TOGE. sii alin. dike eal y 28 g,1 206 bushels 3 13 
BiG DORON raitiis t+ ue ¥ poi 10 2.2 40 bushels 4 6 

PIO E AL SPned y Wewie ead Pev gy ke 7.0 12 30 
Td MERE AS a a eee 4 1.9 44 bushels 3 2 
CMOS Big rie vt, Bon 4 yd «5 5 2.6 52 bushels 4 3 
Oa@teana DALTIEY. ieee as 10 3.7 82 bushels 6 5 
Buckwheat,.........: 2 ts 18 9.5 169 bushels 15 12 
viet hae A ee erie 15 ae 162 bushels 12 10 

EOL AS tty hale tetas b Mir tras 25,2 40 52 
Alfalfa...... Peay veileu sd 5 8 Yer 6 tons 4 3 
Clover and mixed hay..... 18 8.3 9 tons 13 5 
SUMALO DU Miu, FA 5 10 acdie nisl » 22 14.6 18 tons 23 9) 

409 11 Ee ke 25.1 40 17 
CeO ae, shes sin 4 big hh 2 1.1 2 tons 2 8 
CELOT COOL ib ay 6 ieee ens 3.6 6 13 

Total, allcrops....... 62.3 100 100 
91 special farms +e 
: Number Acres — Per cent Per cent 
Orn fOF BTA iiss as a4 a 43 1.8 49 bushels 3 7 
GOrn tor gage. fins 05's wie 42 4.4 41 tons 6 15 
MP LOCAL Al 5 a fcc sone oie ¥ (1.3) 3 tons oe hy, 
FOCRCOCS cece ncce 67 1.9 262 bushels 3 13 
PIGKA PEAUB fii es spies Ut 1.2 17 bushels Z 3 

SCAM ee (Ie iia te keyF4, 2 ah b 9.3 14 38 
UST. Ae eee 28 2.5 44 bushels 4 3 
faa aN ped» eee Mee a ao 1 5 | 24 bushels 2 1 
Oatsand barley.......... 48 6.3 165 bushels 10 y 
Vg Red 9 101 1 a 42 6.9 132 bushels 10 7) 
Se a er RE 34 4.2 93 bushels 6 6 

aE ME a Aces Pita i one bias 21.0, 32 28 
Alfalfa.....- AD 9 eipile 29 oi1 7 tons 5 4 
Clover and mixed hay..... 68 13.4 20 tons 21 10 
Ta a CIS 9 ae a 58 LB, 19 tons 28 10 

Ce a ore pre 7 31.6 49 24 
Other PLOW 8s 0k is Fee 3.2 a) 10 

Total, all crops....... 65.1 ial 100 100 


*Acreages are shown only for those crops which amounted to 1.0 acre or more per farm. 


¥ 


25 per cent on the other dairy farms, 33 per cent on the poultry farms, 30 
per cent on the miscellaneous-type farms, and 38 per cent on the special 
farms. Work on small grains was 20 per cent of the total work on crops 
on the Grade A farms, 28 per cent on the Grade B farms, 32 per cent on the 
other dairy farms, 41 per cent on the poultry farms, 32 per cent on the mis- 
cellaneous-type farms, and 28 per cent on the special farms. Work on hay 
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crops was approximately one-fourth of the total amount of work on crops 
on every type of farm except the poultry and miscellaneous-type farms, 
where it amounted to 19 and 17 per cent, respectively. 

Total work units on crops on the respective types of farms were: 167, or 
38 per cent of the total work units on all enterprises, on the Grade A farms: 
166, or 40 per cent, on the Grade B farms; 133, or 54 per cent, on the other 
dairy farms; 158, or 40 per cent, on the poultry farms; 158, or 64 per cent, 
on the miscellaneous-type farms; and 150, or 30 per cent, on the special 
farms (table 8). 


TABLE 8. DistTrRipuTION OF PRopUCTIVE-MAN-WorkK UNITS, BY TYPES OF 
FARMING, 544 Farms, 1937 


Gther Miscel- 
Grade A | Grade B dairy Poultry | laneous- | Special 
farms farms farms farms type farms 
farms 
ENIPOEINOL LATING! dds wails ces Abbots 131 1:22 129 40 31 91 


Productive-man-work units 


RE SEE ae eaiMcoh hori lsa al vue Meck ae 233 204 69 89 40 131 


Other animals except work animals..... 32 36 34 144 38 49 
Total livestock. .......0... 0000000. 265 | 240 | 103 | 233 | 78 180 
CCCI. 22 ey ae Capea tee isa.) | 18s 158 150 
SCCM TOOUIS te ft Seon Sonu REE ate Cee ae 10 ey 11 5 12 165 
Total Er edairetrin meee EL OURES by 5 aig erties ogee 396 e. 5° | ae’ jem 


Potatoes, cabbage, field beans, buckwheat, and wheat were the chief 
crops that were produced for sale. More than 50 per cent of all the cab- 
bage, field beans, and buckwheat which was produced in the area, 
was sold. 


TABLE 9. SALrE oF Crops IN PER CENT OF TOTAL PropucTION, 544 Farms, 1937 


he Miscel- : 
Grade A | Grade B ees Poultry | laneous- anniv Special 
farms farms farms farms type farms farms 
farms 
Number of farms........... 131 ee ay ee ee as | ot 


Proportion of total crop sold 


ae cent | Per cent | Per cent | Per cent | Per ceni Per cent Per cent 
1.6 


SOON LOL GTAINLG « vn wk vekens : : 14.3 27 16.1 Suc 11.8 
IE GUaAvOeS asa tine vie wtntitce ak 69.1 48.1 47.8 55.9 62.0 61.1 67.8 
ISBEO NOS Are scale sys 0S 95.2 95.0 99.1 95.7 98.1 95.7 98.0 
IBYEIGEDORTISS « cern wos f4. 40d) en ate 96.5 97.4 94.9 99.8 95.4 96.3 96.4 
ESSE Neca eek RL Roe Un Po. 15.9 29.6 22.8 62.1 29.0 31.3 
BUCKWHER bs: & . sudan in en wR 54.2 53.3 66.2 62.0 Ye 5) 60.6 62.2 
Wheat... ..c05 Ci ee ee 36.6 43.6 52.2 QT 60.7 43.8 32.1 
Alfalfa (all cuttings)........ 4.5 réi 32.8 42.4 68.8 18.4 7.8 
Clover hay (all cuttings)..... 7.2 8.0 26.5 28.5 20.4 13.0 12.0 
UO MAY WAY < sve v4 ale Ki dee 21.7 Bint. 33.2 23.3 53.6 28.9 27.9 


MATOS 8S Gigle tar CATR e484 Sy 100.0 can 100.0 100.0 
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CROP YIELDS 


The yields of the most important crops for each type of farming are 
shown in table 10. Corn for silage, potatoes, oats and barley, and hay 
yields showed more variation from one type of farming to another than did 
the yields of the other crops. Except for potatoes, which were lower on 
the poultry farms, the yields of all these crops except alfalfa were highest 
on the Grade A and poultry farms and lowest on the other dairy farms. 


TABLE 10. YIELDS oF IMPORTANT CROPS GROWN ON 544 Farms, 1937 


| 
Miscel- 
; Grade A | Grade B Other Poultry | laneous- | Special 
Unit farms farms dairy farms type farms 
farms farms 
INGEIMmbDeRO artis. outa lll) lain viene 131 122 129 40 31 91 
Yield of crops 

Copnmorerains «1a nee Bushels 43 By 32 36 36 ile 
CGonstometlace ss. mh.) Paws Tons 9.2 8.8 6.2 LY eae 9.5 
Cormioddenmt vie. tee Tons 6.5 B30 4.0 4.0 92.92 4.6 
IRStatOeCsi ein Weer yon cn oe Bushels Wy 130 108 If 100 138 
CaApbacewe cette c atecen Tons 9.2 9.3 8.8 16.3 Sf 10.2 
relat pecans cans). cote: Bushels TS 15 16 19 18 14 
Datsepte facie owas dif tations Bushels 24 22 Bil 22 24 18 
13a Gite 3 onl ole earrmaniege ieee Bushels 19 23 19 18 20 We 
Oats barley.ssa oer Bushels 26 23 18 23 22 26 
IBisclewneats..cia. aden ok oe Bushels 20 20 19 21 18 19 
WA RTEE NG 8 Sri CRA Om cane 2 eRe Bushels 23 Pil 21 22 PD, 22 
Alte liamevier ye 2th s 1 eee, 8, Tons DS Pye hee Ds 2.6 2.4 
Clover and mixed hay...... Tons 1.6 15 1:3 1.4 Ill 1.5 
ACieaa@ey donee 2 aeuoks omelets lee eee Tons 1.2 ies ikl thas} 1.2 es 


FACTORS AFFECTING CROP YIELDS 


The type of soil, local weather conditions, fertility practices, and various 
other factors, are important in determining crop yields. In general, the 
farms that had the highest crop yields applied more fertilizer per acre 
fertilized, and had more manure available per acre of crops, than did the 
farms with lower yields (table 11). 

On the Grade A farms, the value of fertilizer applied per acre fertilized 
and the amount of manure available per acre was more than it was on either 
the Grade B or the other dairy farms. The Grade A farms had yields that 
were 107 per cent of the average yields for the region, as compared with 
98 per cent on the Grade B farms, 90 per cent on the other dairy farms, 98 
per cent on the poultry farms, 89 per cent on the miscellaneous-type farms, 
and 96 per cent on the special farms. 


LIVESTOCK 


As measured by productive-man-work units.and the proportion which 
work units on livestock were of the total work units, livestock was most 
important on the Grade A, Grade B, and poultry farms. Work units on 
livestock on the respective types of farms were: 265, or 60 per cent of the 
total work units, on the Grade A farms; 240, or 57 per cent, on the Grade 
B farms; 103, or 42 per cent, on the other dairy farms; 233, or 59 per cent, 
on the poultry farms; 78, or 31 per cent, on the miscellaneous-type farms; 


e 


4. 
16 | Bu Soe ‘, 2 : 
TABLE 11, Retanon or Fert d AINT INA ee ro C 5 » YIELDS angi teed E 
Grp ates 29 
100-119 | 120 or more 3 


i 
yy Sl RR RARE? | | 
; LET NTT ERS Ee te $60 Tt $eT suis 
Value of fertilizer Leeman As | 2s | SQVWs 4s +421 
: ariure per acre of crops (teams . ©. 6. 6 2. N 
SS SR aera. 72 . 20 ; =. 108 148 
: 33 | 20 
ee .; 77} Ss | ww 
a SON, BREESE Ree yee ee ere ; 195 272 S2 37.0 
-  Walue of fertilizer... ..... IN SoBe ank 4 Cue Ke | $117 $122 
Value of fertilizer per acre fertilized. 0S] $2.30 S237 | $305 
Manure per acre of crops (tans) ©. 6... 6. 23s 12 21 25 
et eae iat beat ieee RT 66 | ao ) 108 136 


| 


ee ee ee ee ee ee ee es 
i he ee ee eee 
See ee ee 


were on cows. On the try 
cows were more than those on cows. 
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The average number of cows kept on the Grade A farms was 15.6, as 
compared with 13.5 on the Grade B farms, 4.4 on the other dairy farms, 
~ 5.9 on the poultry farms, 2.7 on the miscellaneous-type farms, and 8.6 on 
the special farms (table 12). For the regular and the special farms com- 
bined, 45 per cent of the cows were on farms which had a Grade A market 
for milk, and 35 per cent were on farms which had a Grade B market for 
milk. 


TABLE 12. Number or Livestock Kurt, py Types or FARMING, 544 Farms, 1937 


AO 31 miscel- YI 


. 
, 122 129 other ‘ 
4 . ‘ £ c - ‘ 
Grade A Grade B dairy poultry 6 of special 
farms farms farms farms toms arms 


Average number per farm 


) 


LC Oe en 15.6 13.5 4.4 5.9 2,7 4.6 
Heifers 1 year orover.,......... 4.0 3.6 1.6 2.3 1.3 27. 
Heifers under lyear............ 3.9 3.3 1.6 1.8 0.9 2. 
Pea MCG ria Ghost» iva bop ge ds 0.9 0.9 0.4 0).4 0,3 ().7 
COMUNE yy fe ts Ga 8 bin ee 0 0.1 0.0 0,2 (),1 0.6 0.4 
MONA, eet Saale pie wee vue adios ave. 3 2.6 2.8 2:2 2.1 O71 oA 
MOEA TUT hist) Ny alti dk eee a 0,1 0.0 0.0 0.) 0.) Olay 
GA. Bete SS gh TAO ee Dee es aa 0,1 0),2 0,1 0.1 0,1 0.1 
PORE RE Os gd poi ed rele Co 1.3 1,2 5,2 4.6 8.5 2.9 
PEOOCCMOWE Aso len 6 viv albiane 0,1 (),2 0.5 0,1 0.3 ' 04 
Bensand pullets.... 0s eee ners livre 92.9 97.6 655.8 120.7 155.8 


ae a 


Both the Grade A and the Grade B farms kept approximately one heifer 
for every two cows. On farms where dairying is less impertant in the farm 
organization, more heifers were kept in proportion to the average number 
of cows. Miscellaneous-type farms kept one heifer for every cow kept. 
Practically all of the Grade A and Grade B farms kept bulls. Less than 
half of the other farms had bulls. 

Most of the farms kept one team of horses, and a few farms kept more 
than this. The average number of horses and mules was 2.7 on the Grade _ 
A farms, 2.8 on the Grade B farms, 2.2 on the other dairy farms, 2.2 on the © 
poultry farms, 2.2 on the miscellaneous-type farms, and 2.2 on the special 
farms. 

The average number of ewes kept was 1.3 on the Grade A farms, 1.2 
on the Grade B farms, 5.2 on the other dairy farms, 4.6 on the poultry 
farms, 8.5 on the miscellaneous-type farms, and 2.9 on the special farms. 

The average number of hens kept per farm was 58 on the Grade A farms, 
93 on the Grade B farms, 98 on the other dairy farms, 656 on the poultry 
farms, 121 on the miscellaneous-type farms, and 156 on the special farms. 

From 15 to 23 per cent of the other dairy, poultry, miscellaneous-type 
and special farms kept breeding ewes (table 13). Less than 10 per cent 
of the Grade A and Grade B farms kept breeding ewes. 

About one-third, or 34 per cent, of the other dairy farms, 36 per cent of 
the miscellaneous-type farms, and 22 per cent of the special farms, kept 
brood sows. Not more than one-sixth of the farms of the other types kept 
brood sows, but approximately half or more than half of all the farms in 
each group kept hogs to butcher. 

More sheep and hogs were kept on the miscellaneous-type farms than on 
any other type of farm. 

The average distribution of capital in livestock for each type of farming 
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TABLE 13. Proportion or FARMS IN EACH Type oF FARMING Group WHicH KEPT 
HoGs AND SHEEP, 544 Farms, 1937 


131 Grade A} 122 Grade B| 129 other | 40 poultry 81 miscel- | 91 special 


laneous-type rms 
farms farms dairy farms farms fare fa 
‘ Per cent Per cent Per cent Per cent Per cent Per cent 
he CO 8.4 8.5 17.1 15.0 22.6 15.4 
aa Weebet sheep....... 6.1 7.4 13.2 7.5 22.6 14.3 
He Ood'sows....... 9.9 14.8 34.1 7.5 85.5 22.0 
Other hogs........ 55.0 53.3 67.4 47.5 58.1 67.0 


ny is shown in table 14. The distribution of capital in livestock is approxi- 
- mately the same as the distribution of animal units. Most of the capital 
in livestock was in cows, work horses, and poultry. 


TABLE 14. DIstRIBuTION OF CAPITAL IN LIVESTOCK, BY TYPES OF FARMING, 
: 544 Farms, 1937 


Average | Proportion | average | Proportion | average | Peghostion 
value : value : value ; 

er fase livestock ef farm livestock ce Sheek livestock 
Pp capital P capital P capital 


131 Grade A farms 122 Grade B farms 129 other dairy farms 


Dollars Per cenit Dollars Per cent Dollars Per ceni 
Cows og SS 1,417 62.4 1,191 57.9 318 33.8 
Heifers 1 year or over..... 225 9.9 190 9.2 76 8.1 

_ Heifers under 1 year...... 99 4.4 85 4.1 36 3.9 
OE ee oe a gil Ss 69 3.4 21 2.3 
EERO. Ch. wes ws 6 0.3 1 0.1 16 1.7 
ERENT Rn wk 8 ak 353 15:5 382 18.6 266 28.3 
OS Oe ee 0.4 8 0.4 2 0.2 
SO eee 7 0.3 21 1.0 13 14 
Oo ) (SES a ee 13 0.6 10 0.5 47 5.0 
MerpOd SOWS............. 4 0.2 7 0.3 16 1.7 
Wr gaensand pullets......... 58 2.6 85 4.1 101 10.7 
» Other livestock.......... 9 0.3 8 0.4 29 2.9 
Meee... . Mes ols « 2,271 100.0 2,057 100.0 941 100.0 
40 poultry farms 31 wera mm 91 special farms 

Dollars Per cent Dollars Per ceni Dollars Per cent 
0 SS 587 32. 197 25.1 749 48.3 
_ Heifers 1 year or over... .. 143 8.0 56 7.2 142 9.2 
- Heifersunder 1 year...... 44 2.4 15 2.0 55 3.5 
ee 32 1.8 11 1.4 47 3.0 
munmpeet cattle.............. 3 0.2 28 3.5 5 0.3 
= ee 289 16.1 246 31.4 274 17.7 
ie Se 2 0.1 9 1.1 13 0.8 
MEER Cs VA asa ee. 4 0.2 11 1.4 7 0.5 
SE ca as uu 35 1.9 54 6.9 20 13 
Seemerood SOWS. ............ 3 0.2 ll 1.4 8 0.5 
Hens and pullets......... 615 34.4 119 15.2 151 9.7 
Seeeipener livestock.......... 33 1.9 27 3.4 81 5.2 
RE Bae) <<a heen a 416m ae 1,790 100.0 784 100.0 1,552 100.0 


es 


FARM CAPITAL 


: Nearly one-fourth, or 23 per cent, of the farms in the regular group 

employed less than $5000 total capital. These farms were mostly the small 
dairies, which disposed of their milk in the form of cream, butter, veals, or 
some combination of these products, or farms that were classified as mis- 
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cellaneous-type. Nearly one-third, or 30 per cent, employed as much as 
$10,000 capital or more. These farms were mostly the larger dairy farms, 
which sold Grade A or Grade B milk. 

The average capital per farm was higher on the Grade A farms than on 
any of the other types of farms. It amounted to $10,479 per farm, as 

compared with $8969 on the Grade B farms, $6617 on the other dairy 
farms, $9210 on the poultry farms, $7129 on the miscellaneous-type farms, 
and $8751 on the special farms (table 15). 


TABLE 15. CAPITAL PER FARM, BY TYPES OF FARMING, 544 Farms, 1937 


Other Miscel- 
Grade A | Grade B dairy Poultry | laneous- | Special All 
farms jarms Piniis farms type farms farms 
farms 
NOSED CT ORLATINIS A. oc. ce etee g Tel 2s 129 40 31 91 544 
Dollars Dollars Dollars Dollars Dollars Dollars Dollars 
Capital in— 
Realiestates |. OP) an OR 6,860 5,507 4,821 5,750 5,539 s/f BMF 5,729 
Piveseool:.. ne... 8 Paul AN 2,057 941 1,790 784 1,552 1,667 
oepiienit.. aki. oe 12 1,166 681 1,362 629 15252 1,044 
Feed and supplies...... o. 196 239 174 | 308 M77. 210 213 


Teetenliee: 3? 7) ee 10,479 8,969 6,617 9,210 7,129 8,751 8,653 


When the work accomplished is considered in relation to the capital 
employed, it is seen that the Grade A farms had $24 in capital per produc- 
tive-man-work unit, as compared with $21 on the Grade,B farms, $27 on 
the other dairy farms, $23 on the poultry farms, $29 on the miscellaneous- 
type farms, and $18 on the special farms. 

Capital per $100 of receipts on the Grade A farms amounted to $327, as 
compared with $358 on the Grade B farms, $517 on the other dairy farms, 
$232 on the poultry farms, $458 on the ‘miscellaneous-type farms, and 
$259 on the special farms. It would take 3.3 years for the receipts to 
equal the capital on the Grade A farms, 3.6 years on the Grade B farms, 
5.2 years on the other dairy farms, 2.3 years on the poultry farms, 4.6 years 
on the miscellaneous-type farms, and 2.6 years on the special farms. 

Capital in real estate on the respective types of farms was, per farm: 
$6860, or 65 per cent of the total, on the Grade A farms; $5507, or 61 per 
cent of the total, on the Grade B farms; $4821, or 73 per cent of the total, 
on the other dairy farms; $5750, or 63 per cent of the total, on the poultry 
farms; $5539, or 78 per cent of the total, on the miscellaneous-type farms; 
and $5737, or 66 per cent of the total, on the special farms. 

Capital in livestock per farm amounted to: $2271, or 22 per cent of the 
total, on the Grade A farms; $2057, or 23 per cent of the total, on the Grade 
B farms; $941, or 14 per cent of the total, on the other dairy farms; $1790, 
or 19 per cent of the total, on the poultry farms; $784, or 11 per cent of the 
total, on the miscellaneous-type farms; and $1552, or 18 perecent of the 
total, on the special farms. 

The value of equipment per farm was only about half as much on the 
other dairy farms and the miscellaneous-type farms as it was on the farms 
having more livestock. The average value of equipment per farm was: 
$1152, or 11 per cent of the total capital per farm, on the Grade A farms; 
$1166, or 13 per cent of the total, on the Grade B farms; $681, or 10 per 
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cent of the total, on the other dairy farms; $1362, or 15 per cent of the total, 
on the poultry farms; $629, or 9 per cent of the total, on the miscellaneous- 
type farms; and $1252, or 14 per cent of the total, on the special farms. 
Feed and supplies made up a very small proportion of the total capital 
per farm on any of the types of farms. Only 3 per cent of the capital on 
the Grade B, other dairy, and poultry farms, and 2 per cent of that on the 
Grade A farms, the miscellaneous-type farms, and the special farms, was 
in feed and supplies. 
~ Farms in the higher land classes employed more capital per farm and , 
per man-work unit than did those in the lower land classes. 


DISTRIBUTION OF CAPITAL IN REAL ESTATE 


The average value of all real estate amounted to $5729 per farm. Of 
this amount, approximately 25 per cent was the value of the operator’s 
house, 33 per cent was the value of other buildings, and 42 per cent was 
the value of the land. The distribution of capital in real estate did not 
vary greatly with the type of farming. 

On farms where dairying was less important, fewer and less expensive 
buildings were required for housing livestock. These farms had relatively 
better houses, however, and the value of the land was less. Consequently, 
the value of other buildings made up about the same proportion of the total 
capital in real estate as on the more intensive dairy farms. 

The distribution of capital in real estate did not vary greatly from one 
land class to another. Farms in land class II had 49 per cent of their real 
capital in land, as compared with 40 to 48 per cent in land classes III, 
IV, and V. Farms in land class IV had a slightly higher proportion of 
their real capital in buildings other than the operator’s house, than did 
the farms in the other land classes. 


FARM PRIVILEGES 


The contributions of the farm toward family living are called ‘“‘privi- 
leges.”” The value of privileges did not vary much with the type of farm- 
ing. On every type of farm, the use of the house, milk, garden, and fire- 
wood were the most important contributions to the family living, from the 
standpoint of value (table 16). They represented approximately 75 per 
cent of the total value of privileges. Scarcely any milk was used in the 
form of butter on the farms producing market milk for fluid purposes. 

If comparisons of any kind are to be made between farmers’ incomes and 
incomes of men in other industries, the value of contributions by the 
business to the individual’s living should be added to the amount of the 
wage or labor income. 


RECEIPTS, EXPENSES, AND NET INCOME TO LABOR AND CAPITAL 


The receipts, expenses, and various measures of net returns were sum- 
marized according to the type of farming followed. 

In calculating the labor income, interest was charged against each farm 
on the amount of capital employed. In 1937, the most common rate of 
interest on long-term mortgage loans was 5 per cant. Since many farmers 
were actually paying interest on loans at approximately this rate, interest 
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TABLE 16. VALUE PER FARM OF PRIVILEGES FURNISHED TO OPERATORS, 
544 Farms, 1937 


Grade A farms Grade B farms | Other dairy farms 


Unit a 
Amount | Value | Amount | Value | Amount | Value 
NAIM DEH OR LAapEs arin lee ete ibe e Cea 131 the 122 AP, 129 
Dollars Dollars Dollars 
IMG teeta dicitic | yi mey to sche, oaiemebnteee ae Quarts 1,378.0 58 1,442.0 60 1,074.4 48 
TSUEDEG AVC sito ntc ied: s Sosy ane os Pounds 6.1 ye 6.2 2 Ia Re eal 36 
1D fate SO UAeE 1a Oe ee ke are en ea A Dozens 142.3 30 162.6 34 142.9 29 
ORR aes Sete sca es tet ea Pounds 276.6 29 ZOD 28 262.4 28 
Poultey, beet.and otherilivestock.|)1) 0) |) Sea 18 a awd Part he babe ark Ae i Ie 20 
TOMELOCS cee 5 eae ce ee es Bushels etl 11 28.4 itis 23,0 Lat 
LOR a oi ae OPA Mie aati ee EE eed UEDA Mn tae ID? AG 7 | ate Pe | ae bee 4!) YP Ree: 6 
RSrel Gl ia ted etn rr pei nase ac tet rae IE aaron 4)! Pits Pens aad 5 ALT os leg yor ste AGM) Lea sere 50 
Wines tabletigy 26 orb elk egA relent. Bees Pounds 16.1 0 25.5 il 71.9 2 
Buclawnentilour vents cas emo Pounds 5.2 0 15.8 1 if 0 
LOU CYC fc biweinis Soci ae a eis Pounds 0.6 0 0.8 0 Wer 0 
INE DIC SITU Peta oe oe inl a Mees Gallons 0.5 il 0.1 0 On 0 
en (arth Wie 3 ee Oe Seg ee aes Rar Gallons 0.2 0 0.4 Qua te a ae if 
sd REG a Cee OR ee RTA Cords 28.1 54 35.4 66 28.3 53 
Use CUCL VVC LILA OF RANE owt wee sc UMRe Sel RE aes Se a ASEM espn. SLES | ee SM 
KEEN GaL mie Wee Rae ONY sud Gina hha esl' ah MERE | 9 eee, ee ADIT ION een sle 2 OO | OM Sept era 434 
Want Poultry farms M eae Special farms 
Amount | Value | Amount | Value | Amount | Value 
MUIIEIAMEt OMLATTIIS. 1 .2hes lt ohlace uea el ee st sie 40 eae 31 ike 91 
cca De 5 MeO ES aA SB (OA cy OS eM fe | PN Ee ee 
Dollars Dollars Dollars 
IVI caee aes LE tetecht say Sikee sok areiatemsc ete Quarts 1,356.1 63 856.8 40 1,222.4 60 
ISR shnisie™ Aer, PENS Gite a Nee ike, cere Pounds 93.2 28 85.7 26 61.0 18 
CSROA TI i oe od bast iain Tate aL ohs Pints 4.6 PISA Carlet On eve 4 al Rae Aves eh dO UPliey aac cit 
1B 24nd te ok Ae eed. On ne RN a Dozens 221.4 39 141.1 27 170.5 35 
Gee erent s ia Nov he: cash ctoas cheat bs ais Pounds 198.5 20 221.6 22, 281.7 29 
Poulin beet, and other livestock. |) 08 ~) “V3.4. 36 Ey | haere reo LSI Wir oe ee. 25 
HG COC SPE ca cote tii tive TREN Bet Bushels 16.2 8 22.6 10 26:2 ite 
eet MOPAR Creatas sawn Met tt ste.e hill. bhai oe |e Ee adil ec, oe eee Atel? eee 3 
eaCLet heer Pa cha ee the ie eer Ales OTe Tie hee OSE Ka nets 48 > 0 eae Hy | 
POET CuENEL OVI TEE Pe hyn a acretee ata ival Raat Pounds 51.8 1 106.1 4 21.9 1 
iselewhes t lOUty «wisi oc nein sak ees RouncdSam ata aA 6.5 0 12.6 1 
EPRI GW INEM TPO he decktiace s ieiscis’s ohelk Pounds Tels 1a eta aittare ae 0.7 0 
Magle Dy py AI TS ea ee ae, Gallons + AOL V Dodle MSW als co tecats ass 0.1 0 
28) Sa Ree eee eee Cords 22.0 43 33.1 60 26.6 46 
Cea ‘of CEWElIN Gen aia 6c cea hierdie SAdlG Sh dk- a ale naolee oe TOON Aah os kee LOZ le is mae 170 
SGC ee MER Eee io, eA ats clack Mle Sali ee) ghee YY Ao Yaad Be cere ie, ADDN.) 70 San 451 


was charged on the entire amount of capital employed on each of the 
farms at the uniform rate of 5 per cent. 


LABOR INCOME 


The average labor income was $407 on the Grade A farms, —$28 on the 
Grade B farms, —$150 on the other dairy farms, $282 on the pdultry farms, 
$29 on the miscellaneous-type farms, and $548 on the special farms 
(table 17). 

The value of privileges which the farms furnished showed little variation 
with the type of farming followed (table 16). The labor earnings were 
higher than the labor incomes by about the same amount for each type of 
farming. 
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TABLE 17. Lasor INCOME AND OTHER Factors, BY TYPES OF FARMING, 
544 Farms, 1937 


Other Miscel- ‘ 

Grade A | Grade B dairy Poultry laneous- Special 

farms farms farms farms type farms 
farms 

INT Chaat oyeseConesi man ain a 6 oto ab Geos ils 122, 129 40 31 91 

Dollars Dollars Dollars Dollars Dollars Dollars 
Averagefarm capital........... 10,479 8,969 6,617 9,210 7,129 8,751 

Receipts: 

Sales of livestock products..... 2,292 1,745 468 2,740 433 1,359 
Wivestock increase... 5.9.00 4: 302 247 251 512 240 SoD 
GFEOpSaleSenk Gh «Wels als: vi s.coess Bash 308 438 515 731 402 
Miscellaneous®.. .s..t7side iss 109 94 85 92 109 1,038 
Increase in all other capital.... 146 110 39 ts 45 241 
UO GAH Ai oy chistes hes 5. ts an OH 3,206 2,504 1,281 3,972 1,558 3,373 
Total current expense*.......... 25200 2,083 1,100 SEeoU 1,173 2,387 
Income from labor and capital... 931 421 181 742 385 986 
Interest on capital at 5 per cent.. 524 449 331 460 356 438 
ILA SXore ACO. 65 apeob soos sob 407 —28 —150 282 29 548 
LADO SEROUS, 6 Shop nono uaeooe 840 413 285 759 470 1,003 
Value of operator’s time......... 696 616 498 650 517 589 
Netiunnionicapilcal ers setae ae 235 —195 —317 92 —132 397 

Percentage return on capital. ... 2.2 —2.2 —4.8 1.0 —-1.9 4.5 


*Cash rent not included. 


RECEIPTS 


Total receipts per farm were $3206 on the Grade A farms, $2504 on the 
Grade B farms, $1281 on the other dairy farms, $3972 on the poultry farms, 
$1558 on the miscellaneous-type farms, and $3373 on the special farms 
(table 17). This amounted to $31 per $100 in capital on the Grade A 
farms, $28 on the Grade B farms, $19 on the other dairy farms, $43 on the 
bas farms, $22 on the miscellaneous-type farms, and $39 on the special 
arms. 

Most of the miscellaneous income on the special farms (table 17) was 
obtained from work done off the farms. Salt mines, cement plants, and the 
typewriter factory at Groton, furnished work for many of the men on 
these farms. Others hauled milk, did custom threshing, or did other kinds 
of work more nearly related to farming. 


Livestock products 


The sale of livestock products furnished the most important part of the 
income on every type of farm except the miscellaneous-type farms. Re- 
ceipts from the sale of livestock products made up 72 per cent of the total 
receipts per farm on the Grade A farms, 70 per cent of those on the Grade 
B farms, 36 per cent of those on the other dairy farms, 69 per cent of those 
on the poultry farms, 28 per cent of those on the miscellaneous-type farms, 
and 40 per cent of those on the special farms (table 18). Less than $500 
worth of livestock products were sold per farm on the other dairy farms and 
the miscellaneous-type farms. Receipts from this source were approxi- 
mately three to six times as large on the other groups of farms. 

Market milk and eggs were the principal livestock products sold (table 
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19). On farms where dairying was less intensive, cream and butter sales 
took the place of market-milk sales. 

Details concerning the sale of market milk were obtained on 127 Grade 
A farms and 122 Grade B farms. Of the-total receipts on all the regular 
farms, 45 per cent was from the sale of market milk. 

On the 127 Grade A farms, the average sales of fluid milk were 932 
hundredweight per farm (table 20). Sales of milk were lowest during 
August and September; approximately 13 per cent of the total sales for 
the year were made during these months. Milk sales were highest in 
May and June; about 20 per cent of the total milk sales for the year 
were made in these months. The average price received, including pre- 
miums, was $2.30 per hundredweight. The highest prices were received 
in November and December and the lowest prices were received in May 
and June. The average butterfat test for the milk sold on these farms 
was 4.0 per cent. 


TABLE 18. REcEIPTS PER Farm, 544 Farms, 1937 


Farms Farms Farms 

on Value | Pro- on Value | Pro- on Value | Pro- 
which per por- | which per por- | which per por- 
prod- | farm, ‘| tion of | prod- | farm, | tion of | prod- | farm, | tion of 


ucts all re- ucts all re- ucts all re- 
were | farms | ceipts | were | farms | ceipts | were | farms | ceipts 
sold sold sold 

131 Grade A farms 122 Grade B farms 129 other dairy farms 


Num- | Dollars |Per cent) Num- | Dollars |Per cent| Num- | Dollars |Per cent 


ber ber ber 

Livestock products: 
Milk wholesaled........ 131 2,152 67.1 ay 1,504 | - 60.1 ab 0 0.0 
Cream wholesaled....... 2 0 0.0 3 2 0.1 62 92 7.2 
Mite Tetatted. ine 2 hasic ae 6 21 17 0.5 4) 11 0.5 28 33 2.6 
LS pony aes Bore 5 emo eee A chee ike cae 3 1 0.0 55 66 Say) 
ee Se Aas Ga PR Te eee 12 5 0.2 9 0.1 20 14 Holl 
PLOTS R NE. tee Tae Me ce a 82 Tyla Ona 96 220 8.9 102 254 19.8 
Other livestock products 6 1 0.0 itl 1 0.0 17 9 0.7 
Total livestock products 2,292 leo 1,745 69.7 468 36.5 
Livestock increase......... 302 9.4 247 9.9 251 19.6 

Crop sales: 

CWoOrMronworaitin wise aoc Ww 5 0.2 Z 1 0.0 11 40 3.1 
IPOLALOES Hamer Ma kone eas 96 113 3.5 54 33 1.3 69 21 1.6 
(GEG) SY yd oeiea wae Oe ee 45 108 3.4 18 64 2.6 9 22 Meer 
Ie beats: oa) al. .c hierar 7 7 0.2 17 31 12 36 84 6.6 
BACEOTY: DEAS, ans axe hess 10 17 0.5 Is 8 0.3 3 5 0.4 
1892 541 (5 ee as ere aa ue Be i) 0.0 4 3 0.1 i a 0.6 
BGckwneat. aceon. 24 25 0.8 38 47 1.9 39 53 4.1 
LNA aes op eB Seed era kee 12 15 0.5 23 38 1.5 39 69 5.4 
SLAW ATEN oe ea 10 3 ORT 12 6 0.2 25 10 0.8 
Alfalfa (all cuttings)..... ao 4 0.1 a. 7 0.3 ie 17 eS 
Clover hay (all cuttings) zahe 11 0.3 ae 11 0.5 ee 26 2.0 
BPIITIOLEEYV AEA crt oral crore 24 22 0.7 38 48 1.9 33 39 3.1 
(SEA D ESI Ay hale Sis eke ce se 2 ieee tc Me sis hae 1 0 0.0 
AIVGEWET CLODS ss acres. cusses ners 26 0.8 eae 11 0.5 ae 45 3.5 
WGtalCropsiac man, «tue ses 357 itn tea! 308 12.3 438 34.2 
Miscellaneous receipts..... 109 3.4 94 Oud 85 6.6 
Increase in all other capital 146 4.6 110 4.4 39 3.1 
Total receipts....... 3,206 100.0 2,504 100.0 1,281 100.0 


(Table 18 is concluded on the following page) 
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TABLE 18 _ (concluded) 


Farms Farms Farms 
on Value Pro- on Value | Pro- on Value Pro- 
which per por- which per por- which per por- 
prod- | farm, | tion of | prod- | farm, | tion of | prod- | farm, | tion of 
ucts all re- ucts all re- ucts all re- 
were | farms | ceipts | were | farms | ceipts | were | farms | ceipts 
sold sold sold 


40 poultry farms 31 grape soe tol Se 91 special farms 


Num- | Dollars |Per cent| Num- | Dollars |Per cent| Num- | Dollars |Per cent 
ber ber ber 

Livestock products: 
Milk wholesaled........ 12 567 14.3 Re i 42 838 24.8 
Cream wholesaled....... 14 43 se 9 51 3.0 22 41 12 
Milk retailed. .......... 9 56 1.4 6 14 0.9 16 54 1.6 
SUCCEED atichs ctu conlecit Cae hee 12 16 0.4 9 52 Shs 13 12 0.4 
AW. O OIG isis, ohibRcle ctecese a 8 6 16 0.4 ri 20 1.3 13 9 0.3 
BOG NE MARR ns cit tinn ee Oe 40 2,041 51.4 20 296 19.0 60 403 11.9 
Other livestock products 1 0.0 ASA ae at 6 2 0.1 
Total livestock products 2,740 69.0 433 27.8 1,359 40.3 
Livestock increase......... 512 12.9 240 15.4 333 9.9 

Cropsales: _. 

Conn Tor etain (i hicate os 1 2 0.0 2 22 1.4 6 3 0.1 
IPOGALOES thsi ratishore es 10 32 0.8 21 60 3.9 45 72 Re 
UGA REN 4/5,» aes @ ON 5 42 PRY rg 39 2.5 19 87 2.6 
HELG WEATIS. th whe cute crake 4 85 Bul 9 80 SL 9 40 ie: 
BaGuOLy: DEAS ecks gua hari 1 4 0.1 Sita : oe 2 2 0.1 
15} nell Naa eos eae ME IE Re 2 rf 0.2 1 24 1.5 4 7 0.2 
Buckwheat ah oes alin ow. 10 63 1.6 13 87 5.6 27 62 1.8 
NYVARYG) =i ee Or a Bo 10 15 1.9 10 94 6.0 16 30 0.9 
SETA Was hha wicca te Re od pees ll 25 0.6 6 32 ae! 10 6 0.2 
Alfalfa (all cuttings)..... ee 54 1.4 48 3.1 om 5 0.2 
Clover hay (all Suttings) ae 41 1.0 15 1.0 A 21 0.6 
AR aukovne tigi el weep ee oe ae 7 14 0.4 7 oy 3.6 35 32 0.9 
RSTSGCGRE. 2 cetnlen ME us GR Fe: oe eit 2 102 6.5 Ne ak stk 
AIKOURERCTOPS: a. a. . ake Cy Gil 1.8 71 4.6 e 35 1.0 
TeOtHNCTOPSs G.cwacke chai 515 13.0 eH 46.9 402 11.9 
Miscellaneous receipts. .... 92 23 109 7.0 1,038 30.7 
Increase in all other capital 113 28 45 2.9 241 7.2 
Total receipts....... 3,972 | 100.0 1,558 | 100.0 3,373 | 100.0 
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TABLE 19. Livestock Propucts SoLp, BY TYPES OF FARMING, 544 Farms, 1937 


Farms Average sales per farm Farms Average sales per farm 
foyat. pn es OT Coes OYE Ae aR eee al] 8 oy obey are mp? 
which which 
prod- 4 prod- mR 
ucts alue ucts alue 
were Amount were Amount 
sold sold 
131 Grade A farms 122 Grade B farms 
Number Dollars | Number Dollars 
Milk wholesaled...} 131 93,569 pounds D2 1h2 122 77,089 pounds 1,504 
Cream wholesaled. 1 1 pound butterfat 0 3 7 pounds butterfat 2 
Milk retailed...... 21 208 quarts 17 21 159 quarts 11 
Cream retailed... 1 0 0 ict ly MOR roe a Mtr dct lean NS 
PATILCOE ta ey toile oie ¢ Melee lake des we certeniairaten anede a Seite 3 3 pounds 1 
VOC isi thet ita vokecd 12 11 pounds 5 9 7 pounds 3 
jie Ee iar Pee RAPE ORE 84 495 dozens halig; 97 882 dozens 223 
Breeding fees...... 5 0 ] 9 1 head 1 
EOLIC Waconia Lats leiere 1 1 pound 0 2 1 pound 0 
Total 2,292 1,745 
129 other dairy farms 40 poultry farms 
Number Dollars | Number Dollars 
Milk wholesaled... 1 11 pounds 0 12 24,580 pounds 567 
Cream wholesaled 61 324 pounds butterfat 92 13 90 pounds butterfat 25 
Milk retailed...... 28 405 quarts a 980 quarts 56 
Cream retailed.... 1 0 0 | 1 33 quarts 18 
SCL Liab be a arsesie 55 204 pounds 66 12 50 pounds 16 
Other dairy prod- | 

TCER antes bodeertels | ie {RS CA CRS Weta ee 2 Pi ee UUM etncaed Ghats Takara hi oa ite Ride 
WOOL mie asthe is es 2 20 41 pounds 14 6 43 pounds 16 
2 aoe ae ae a 105 994 dozens 254 40 7,632 dozens 2,041 
Breeding fees...... 6 1 head 1 TAS ii Ae Rae Re ae 1 
EVOMEV ed csi e a 4 68 pounds 6 1 2 pounds 0 

“i ee 468 2,740 
31 miscellaneous-type farms | 91 special farms 

Number Dollars | Number Dollars 
Milk wholesaled... S258 GN eae At! Pine SS Jy = ar 42 38,358 pounds 838 
Cream wholesaled if 85 pounds butterfat 24 21 145 pounds butterfat 41 
Milk retailed...... 6 186 quarts 14 16 535 quarts 54 
Cream retailed.... 3 63 quarts 27 TEE a are: Pil we Be se 0 
BPISELOL ft AG hs fons as 9 155 pounds 52 13 40 pounds 12 
Other dairy prod- 

MOLE hs ee rie? 2 Messe Hid, ets $y See, Wok RAED nar ee ers Meet ld Mitre aceon Whee stn zane 0 
EES) Cae ae, 2 7 57 pounds 20 13 23 pounds 9 
EET ee lee eae 21 1,157 dozens 296 62 1,601 dozens 403 
Breeding fees...... TE. ORAS IR Rede Pa ome Rite SUE Sitka eR ERS Eee ie 2 
PIOHEYV oh hie ole 0.0050 <M GO oer a Ee pel ee be bar? 2 4 pounds 0 
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TABLE 20. Market MILK SOLD, 127 Grape A Farms, 1937—38* 


Price Grade A Price 
Value re- premiums ee, se 
: of milk ‘cerved, | for aa ceived, 
eee ait lee eae ‘ald, | ela 
whole- milk fat test |exclud- IDS includ- me i 
Month Sale era Fat 5 ing | premi- Pér ing | premi- 
per ARS milk | Ppremi-| ums, | Value | pyn- | premi-| ums, 
farm month ums, per per dred-.|; 45: — 
per hun- farm weight per hun- 
farm dred- farm dred- 
weight weight 
Pounds |Per cent | Pounds | Per cent | Dollars | Dollars | Dollars | Dollars | Dollars | Dollars 
1937: 
Aprile sk. . 0: 8,944 9.6 357 4.0 164 1.83 19 0.21 183 2.04 
INT eee ce 9,695 10.4 392 4.0 166 1.72 20 0.20 186 1.92 
jftehoVs oo Sac 9,327 10.0 SIA} 4.0 135 1.66 17 0.18 v2 1.84 
Wiralvaeene ee (E030 8.1 303 4.0 140 1.87 18 0.23 158 2.10 
August..... 6,072 6.5 248 4.1 124 2.05 16 0.25 140 2.30 
September Grow 6.6 252 4.1 136 220 17 0.29 153 2.49 
October.... 6,994 1p 289 4.1 162 Dok 20 0.29 182 2.60 
November. . 7,003 Meo 286 4.1 181 2.60 24 0.33 205 2.93 
Pere: : 7,579 8.1 309 4.1 189 2.50 21 0.27 210 De 
38: 
Jatiuary...< 7,966 8.6 322 4.0 182 2.29 19 0.24 201 2.53 
February... 7,476 8.0 296 4.0 oe 210 16 0.21 vs “5st | 
Marchi. . 8,482 9.1 Sor 4.0 165 1.94 17 0.20 182 2.14 
Total 93,230 | 100.0 3,764 4.0 1,921 2.06 224 0.24 | 2,145 2.30 


*The distribution of milk sales was not ascertained for the other 4 farms classified as Grade A farms. 


On the 122 Grade B farms, sales of milk averaged 771 hundredweight 
per farm (table 21). The monthly distribution of these sales was approxi- 
mately the same as on the 127 Grade A farms. The average price re- 
ceived was $1.95 per hundredweight. The average butterfat test was 3.9 
per Cent: 


TABLE 21. Market MILK Sop, 122 GRADE B Farms, 1937-38 


Milk sold Proportion of Butterfat Value of Price received 
Month wholesale milk sold Fat test of milk sold for milk per 
per farm each month milk per farm hundred weight 
839 Pounds Per cent Pounds Per cent Dollars Dollars 
April 7,022 9.1 269 3.8 120 1.70 
BN Neier omiane 8,114 10.5 SH] 3.8 125 1.54 
UNC K ee os 7,895 10.3 301 3.8 117 1.49 
coh eee poe 6,436 8.4 _ 248 3.9 110 Lai 
AUISUSt: a. . 5,242 6.8 205 3.9 105 2.00 
September. . 5,623 Wine 224 4.0 124 aS | 
October. ... 6,124 7.9 244 4.0 140 2.28 
November. . 5,778 Aw 228 4.0 145 2.52 
ae te 6,106 7.9 239 3.9 148 2.42 
January... 6,226 8.1 242 3.9 135 2.17 
February... 5,949 Tal 228 3.8 118 1.98 
March..... 6,574 8.5 250 3.8 Lay Lw7 
Total....| 77,089 100.0 2989 | 39 a. OR ee 
Crop sales 


The sale of cropswas second to the sale of livestock products as a source 
of income on most of the different types of farms. Income from this source 
ranged from $308 per farm on the Grade B farms, to $731 on the mis- 
cellaneous-type farms (table 22). As a proportion of the total receipts 
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per farm, crop sales were 11 per cent of the total on the Grade A farms, 12 
per cent on the Grade B farms, 34 per cent on the other dairy farms, 13 
per cent on the poultry farms, 47 per cent on the miscellaneous-type farms, 
and 12 per cent on the special farms. 


TABLE 22. Saves or Crops, 544 Farms, 1937 


Average sales per farm | Farms | Average sales per farm 


Farms . 
selling es omnes 
wd Amount -| Value Amount Value 
131 Grade A farms 122 Grade B farms 
Number Dollars | Number Dollars 
(Crornaaiteseifes ean inb Agen phenteeceene Chore cae 2, 1.4 bushels 5 2 1.1 bushels 1 
POTATOES ERM Oot oie onk ol eraicleceie ss 96 276.8 bushels 113 54 75.3 bushels 33 
(SES SYNE Sec BAA of oor eet es ie etc 45 11.2 tons 108 18 4.8 tons 64 
relat Gansie a isc save Cove a eeetacs aq 3.2 bushels a 1 15.5 bushels Bill 
Raclonvaneas wars: ociiusio agi os 10 0.3 ton 17 5 0.1 ton 8 
IDET is acted Oa 0 CREME GREE Dee 2 0.9 bushel 1 4 3.4 bushels 3 
eG Wilea trea ce fect caste Gscarsoes 24 40.7 bushels Zo 38 70.9 bushels 47 
AREA Dis can ca in i aed, seen rme 1 15.7 bushels ifs: P33 38.1 bushels 38 
SAE Si aitey Ano y Ree.» cPeeuCNE RE mer ace eee 10 0.6 ton 3 12 1.0 ton 6 
Abtalia Call enttiigs) sooo ei ccresevs. 5 0.5 ton 4 9 0.7 ton a 
Clover hay (all cuttings)........ 19 2.1 tons 11 18 1.8 tons 11 
‘Ws raefoue ohta)ateyi7a 5 eee Bec n cle Oren eemoE ces 24 3.9 tons 22 38 7.4 tons 48 
(STADCS ee te sre in eis eae. eta ee IM tea oases ih: ei Wan orn ee Ole ae 
AT OLHETICEOPS sc hie an sitions o a.0 ae abit Spraacceteeess 26 Ml ean es ener bs ial 
sta eee eee Me A Md |) a IW bo sierra. aa Pic me SNE Gen PS ieistet Mee 308 
129 other dairy farms 40 poultry farms 
Number Dollars | Number Dollars 
Gre i Or CERIN 6 Gin nae EGP Sy 11 16.8 bushels 40 1 4.0 bushels 2 
GEA COCA Mena deci eiri ae ian ctaeta. olerens 69 45.9 bushels *il 10 33.3 bushels ae 
Sera er ied ets nous apes «pees «5 9 2.1 tons De, 5 5.0 tons 42 
We CINE A TIS Hees sesvaicmneratn use ciore ae 36 41.7 bushels 84 a 46.5 bushels 85 
RA CLO VaICA Simnietitta s GUspotr oe ah aoe 3 0.1 ton 5 1 0.1 ton 4 
ES py DE ON eh, Se er eh 8.8 bushels a 2 6.5 bushels a 
BiGicwiledti pam otic cunt. «ac 39 78.6 bushels 53 10 106.1 bushels 63 
Vilar hice oo ith ian Reem eek arene ee 39 68.9 bushels 69 10 78.5 bushels 75 
SLAW er ais shitecei Rerenne 2 25 1.5 tons 10 iil 4.0 tons 25 
ilfaiia (allicuttings) .. feet ess 0 15 1.9 tons 17 8 5.0 tons 54 
Clover hay (all cuttings)........ 27 3.3 tons 26 9 5.6 tons 41 
RUCROLINY HAY: Ade icles s 516 oa vos 33 5.6 tons 39 7 2.3 tons 14 
ye Oe ee De ace oe ee ar Dears | iret ate g rh at. 0 Pye hie sehacs ieee a 
PUIOLNETIOCLODS es oy egtur's bas tenet Roe. aad ime eer chon oe 45 ae Pl vig eA scar. Zl 
SiGe pine MM Ree aes cl |) eatameet |) ateeete ae aa | ASST. MN yo Ne Ree cen ets SS 
31 miscellaneous-type farms 91 special farms 
Number Dollars | Number Dollars 
Coe lOn SLAIN + o.4<00) 45 ees 2 17.7 bushels 22 6 5.8 bushels 3 
PGEALOCA Naas. etre rt bake tees 21 127.6 bushels 60 45 177.5 bushels TZ 
TR ty bk 4 52 hae ot pried 7 3.3 tons 39 19 8.8 tons 87 
1g) OW oe pa eh ee eee eae eater pe 9 38.0 bushels 80 9 16.2 bushels 40 
Ae DORR ae of cies 0 28 alee A ae tee carte e an DEe hake 2 
SUERTE Ae carey ge err ae 0s 1 32.3 bushels 24 4 7.5 bushels th 
VTC WEA bere Ain sha cneseheis wheter 13 130.8 bushels 87 27 82.1 bushels 62 
WS ees dee ae Sa wots 10 98.1 bushels 94 16 29.9 bushels 30 
EEA WEG SEDO! 2) SONG ah, SACRA ao 6 4.4 tons 32 4 10 1.0 ton 6 
Alfalfa (all euttings)) ois 2s se 4 3.8 tons 48 29 0.6 ton 5 
Clover hay (all cuttings)........ 3 1.8 tons 15 68 2.4 tons 21 
AICHE MING Fe os olka d od o> 7 9.8 tons 57 35 5.4 tons 32 
ee Lipa pee eee ee 2 1.7 tons TOD Rate) Piha ees a 5 
TO OE CEE eh din oe eink ae Ces PS Cate See pee 7 OE Pa mw Mee te 35 
ANeceedh 0) Be” SOR nl eer a eee Me Sr RRC oc eG Lome cca) o calle nen. e heres 402 


*Includes corn for seed. 
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EXPENSES 


Expenses were $2275 per farm on the Grade A farms, $2083 on the 
Grade B farms, $1100 on the other dairy farms, $3230 on the poultry 
farms, $1173 on the miscellaneous-type farms, and $2387 on the special 
farms (table 23). They amounted to $5.15 perman-work unit on the Grade 
A farms, $4.98 on the Grade B farms, $4.45 on the other dairy farms, $8.16 


TABLE 23. EXPENSES PER FARM, BY TYPES OF FARMING, 544 Farms, 1937 


Proportion Proportion Proportion 
Expenses |.” of total} Uae eeee | tok tobal cnet gue anian kag 
DEtae expenses | P expenses | P expenses 
131 Grade A farms 122 Grade B farms 129 other dairy farms 
Labor: Dollars Per cent Dollars Per cent Dollars Per cent 
Huiredtmonthinelpes . scene: 213 9.4 131 6.3 50 4.5 
JebkeaeloknAlatoe op Gabe aounoos 41 1.8 49 2.4 31 2.8 
RSA DAME ADO: kun sic as cateusse is 109 4.8 139 6.7 87 7.9 
Board of hired month help.... 60 2.6 47 2:3 20 1.9 
Board of hired day help...... 9 0.4 5 0.2 4 0.6 
Board of unpaid labor........ 41 1.8 57 2.0 32 2.9 
otal SOnGS DOF a cy. chin caere s 473 20.8 428 20.6 227 20.6 
Livestock expense: 
Concentrated feed for— 
3 CORT ROR aia ot CIS OR soy 450 19.8 326 15.6 47 4.2 
2 Otuberiyne tot alten tere ier ones. Oe 8 87 3.8 125 6.0 126 17.6 
@ehenAtvestock. avec dere ks 27 Ie 31 1.5 12 ee 
Sotal PRM wea Kose via sore RARE cals ee 4 0.2 4 0.2 2 0.2 
MEGCecringinge in. eran sie ces. cle 10 0.4 10 OS 6 0.6 
Hay and silage. .-... ee NE 24 1.0 1k 0.5 6 0.6 
RASEUIGAR Ot Ma choices ieee iene wits 4 0.2 4 0.2 Ax 0.1 
Rent of pasture Rind. ........ 4 0.2 1 0.1 1 0.0 
1SveeKeb bated nse GaN, My, CMe aeN ee 3 0.1 2 0.1 1 0.0 
Total feed and bedding... 613 26.9 514 24.7 202 18.3 
Other livestock expense: 
GVO -VES UIE A Evista: aise wa hee 4 0.1 2 0.1 0 0.0 
Registration fees.......... 1 0.1 1 0.0 0 0.0 
Breeding fees. ke 1 0.0 1 0.1 2 0.2 
Veterinary fees, medicine, 
and disinfectants........ 21 0.9 20 1.0 5 0.5 
ELOPSCSMOCIINE Cy Wee si 9 0.4 8 0.4 4 0.4 
Sheep-shearing............ 0 0.0 1 0.0 1 0.1 
Total other livestock expense 34 ite, 1.5 a 33 1.6 iZ ay 1.2 
Total for livestock....... 647 28.4 Ee 547 26.3 214 19.5 
Machinery and equipment: Ae i a a 
PULOMOUIC. Ces naw ie gti 0's 81 3.6 83 4.0 62 5.6 
N@W MaACHINEeLy ... neous s sss ibe 7.8 142 6.8 81 7.4 
STELLA, Sr etae Rite ao SN URIE Recitn, Wis 40 Lev 23 1.i 13 1.2 
PE TACUGE og i kc gpa Boy Stems 50 2.2 50 2.4 37 3.4 
Repairs..... Bini sips eis ots t ee « 24 aa 26 iz 14 1.3 
Fuel and lubrication......... 7 0.3 7 0.3 4 0.4 
Milk bottles, cans, etc........ 36 1.6 24 1.2 1 0.0 
Totel pacahe ae ee 415 18.3 355 170 | 212 | 198 
Hired machinery: oi of Pere Be ae Wereaa ys 
HOST, che Ow bv ng ea 9 0.4 9 0.4 1 0.1 
BAS 4 nie. sae cape SE 3 0.1 6 0.3 11 1.0 
DOPRSIO 5 «55.8.8 sl tre et acs ns 20 0.9 23 1.1 21 1.9 
Milk-hauling.............. 76 3.3 86 4.2 0 0.0 
Other machinery.......... 9 0.4 11 0.5 9 0.8 
Total hired machinery.... 117 5.1 ay 7 ae 6.5 ie 42 eeu 38 


Total for machinery and 
SQuUIPMEeNt ss... iss Saas 532 23.4 490 23.5 254 23.1 


(Table 23 is continued on the following page) 
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expenses | Pronaren] apenas | Prpmrton| peace | Prono 
per farm | expenses | Pet f4f™ | expenses | Pet farm | expenses 


131 Grade A farms 


122 Grade B farms 


129 other dairy farms 


Buildings: Dollars Per cent Dollars Per cent Dollars Per cent 
INGWEDUIGINGE:. Te 5 lec sienna (WH 3,2 83 4.0 22 1.9 
WSL Ite TE OAINEy Ac var i soa 97 4,2 112 5.4 82 ee 

Total for buildings....... 169 7.4 195 9.4 104 9.4 

PUBYOR EY A rey HUM ark chs tee Bani ainta ele feiss. > 14 0.6 16 0.7 ) 0.8 

PIVSMNeULAnCeruL A tas. somes « 33 1.5 32 1.5 Pipe 2.0 

DURE U Of uinisran nels as ear reer Ce 121 5.3 125 6.0 101 9.2 

Crop expense: 

Beads anc plants. wince bee 78 3.4 79 3.7 58 5.3 
PETA ORS Hay OP hi 95% ge 86 3.8 85 4.1 56 5.0 
rT, Sl 90 Raa Sa er Per ee 25 1.1 17 0.8 5 0.5 
SOLA MALETIAIS i ieee Vb nee rf 0.3 1 0.1 1 0.1 

Total crop expense....... 196 8.6 182 8.7 120 10.9 

Miscellaneous expense: 

Electricity and lighting plant.. 29 1.3 12 0.6 3 0.3 
GLAD HONEH « Atta de ae oo bie #2 12 0.5 6 0.3 6 0.5 
TESWATIOM AAG DU cot cased hens in dare -« 7 0.3 9 0.4 5 0.5 
Re ne oa Eee Be oe Oe 7 0.3 5 0.3 0 0.0 
Other miscellaneous expense... 35 1.6 36 ber/ 35 Coe, 

Total miscellaneous expense. 90 4.0 68 3.3 49 4.5 
MMM! jot At + Ws Aipde 0 hese oe 2,275 100.0 2,083 100.0 1,100 100.0 

PASCO G..1.% a iuler cue duct osedenacn arena as 37 26 16 
Total including cash rent..... 2,012 2,109 * 1.116 

31 miscellaneous-type . 
40 poultry farms fare 91 special farms 

Labor: Dollars Per cent Dollars Per cent Dollars Per cent 
Hired month help............ 150 4.6 70 9 206 8. 
Pred. Gay. Delpy, As 42 oe ee re 44 1.3 29 2.5 55 2:3 
BORIC LAUOE fo ba'450-a2 sits ovibie 30 148 4.6 61 5.2 131 5.5 
Board of hired month help.... 52 1.6 20 sys 56 2.3 
Board of hired day help...... i) 0.3 6 0.5 8 0.3 
Board of unpaid labor........ 60 1.9 25 2.2 44 1.8 

MObs OL AAWOL ssw oie te 463 14.3 211 18.0 500 20.9 

Livestock expense: 

Concentrated feed for— 
WED GA wi od ere #2 144 4.5 72 6.1 220 9.2 
RECA L EN, Uy kd ve olin Fickle 2 ete Se 1,305 40.4 127 10.8 270 11:3 
SET LIV ESEOCK is oe pe red 0% g 0.3 10 0.8 pe 0.9 
Se, OF hikes ahh ulated Sige ne 2 0.1 2 0.2 3 0.1 
MeCd-OfiNMING 45.,.2 21'4h pore 3 5 0.1 5 0.4 6 0.3 
PUAY AN GUAR) + sje oer pose vir 9 0.3 2 0.2 8 0.3 
AMUSO RO tere. lpsiclen a5 Geo mses 1 0.0 as ees 2 0.1 
Rent of pasture land......... le a en bes 1 0.1 
ONE ad Hie nih seve ne Vie 2a? 6 0.2 1 0.1 2 0.1 

Total feed and bedding..... 1,481 45.9 219 18.6 534 22.4 


(Table 23 is concluded on the following page) 


a 


on the poultry farms, $4.73 on the miscellaneous-type farms, and $4.82 
on the special farms. 

Expenses were high in proportion to the size of business on the farms 
keeping 400 hens or more, but the additional receipts offset this. 

The distribution of expenses was about the same for each type of farm- 
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TABLE 23 (concluded) 


. Proportion} Proportion Proportion 
pelo of total eee of total a eas of total 
per farm)” expensesi P&T #4 expenses | P expenses 


“31 miscellaneous-type 


40 poultry farms 91 special farms 


farms 
Livestock expense (concluded) : Dollars Per cent Dollars Per cent Dollars Per cent 
Other livestock expense: 
Wow-testingaee tric ok ene 2 0.1 * ae 3 0.1 
Registration fees.......... 1 0.0 on we 2 0.1 
Breeding fees......... renee 2 0.1 1 0.1 1 0.1 
Veterinary fees, medicine, 
and disinfectants........ 16 0.5 5 0.4 15 0.6 
PLIOTSOSMOCIIE tie ete wk ikl 4 0.1 6 0:5 6 Oe 
Sheep-shearing............ 1 0.0 1 0.1 0 0.0 
Total other livestock expense 26 0.8 13 12 27 1.1 
Total for livestock....... 1,507 46.7 232 19.7 561 23.5 
Machinery and equipment: 
PUCCIO OULOL 5 Renan ie bavte GE acs. 1T2 3.5 62 5.3 90 3.8 
New machinery. 4% .é<5 Seas 105 3.2 68 5.8 249 10.4 
EPUGIE TE oe Cr eR CO Mk RR 19 0.6 13 12 70 3.0 
EPPACCOT Et cies tats seule Ghar 83 2.6 53 4.5 72 3.0 
PNGMAITS Tce Velie athe RN tare as 31 0.9 16 1.3 24 1.0 
Fuel and lubrication......... 20 0.6 4 0.3 8 0.3 
Milk bottles, cans, etc........ 8 0.3 0 0.0 14 0.6 
OCR AIRE e Gee wie cee Sak 378 11:7 216 18.4 527 22:1 
Hired machinery: ; 
UOT GS so reew ads Wi css Vine 0% 2 0.1 woke . 5 0.2 
BSR ee oR Rn Sie SRK 17 0.5 15 13 3 0.1 
SL AFESHING Ui Gv samen ks > Ws 26 0.8 20 qe, 18 0.7 
Malkshawling <6 6.006. A 34 hi wee 26 1] 
Other machinery’. ........ 7 0.2 6 0.5 6 0.3 
Total hired machinery... . 86 Qu 41 See 58 2.4 
Total for machinery and 
equipment. q< . ext 464 14.4 257 21.9 585 24.5 
Buildings: 
Wew. bindings: Oise cdies s 93 2.9 5 0.4 153 6.4 
Budding Tepaire: <4 on. hs 134 4.1 108 9.2 127 5.3 
Total for buildings....... 227 | 7.0 113 9.6 280 11.7 
ROME cen Ka) 6 LR aS Sony bn heed LS 0.5 6 0.6 11 0.5 
MUTOHTISUPATIOE, end ek irw sek eins So 1.0 28 2.4 27 1.1 
BEROG ier ty nie Oi doin nanny) RAIN mA emits 124 3.8 114 9.7 116 4.8 
Crop expense: ms 
peeds and plants. ...8 6b... 78 2.4 54 4.5 72 3.0 
BPOPEMMEOD Ce Cs Ces ewe oh 98 3.0 88 1.5 86 3.6 
Lime ned. os AME NISHEIN CiRin isis 6 22 0.7 16 1.4 16 0.7 
PO MIA COLIOIS coe us cates 2 0.1 1 0.1 6 0.3 
Total crop expense...... 200 6.2 159 13.5 180 7.6 
Miscellaneous expense: 
Electricity and lighting plant.. 29 0.9 6 0.5 19 0.8 
LOIS PNONG | 6 oaeRDS Ka wes eo 12 0.4 4 0.4 9 0.4 
RWG cx Sian ACs Kbit OMA Gee 8 0.2 6 0.5 7 0.3 
PRG Oc Pata Scat tered aU 1 0.1 ag Bi 1 0.1 
Other miscellaneous expense. . 147 4.5 37 3.2 91 3.8 
Total miscellaneous expense 197 6.1 53 4.6 127 5.4 
St Ce PES EE 3,230 100.0 1,173 100.0 2,387 | 100.0 
RRO BORGES ie .c ue EMER core 4 7 18 
Total including cash rent..... 3,234 1,180 2,405 


StuDY OF FARMING IN ToMPKINS County, 1937 ol 


ing, except that the poultry farms had a smaller proportion of their expenses 
for labor and machinery and a higher proportion for feed. Expenses for 
labor, feed and bedding, and machinery and equipment, made up approxi- 
mately two-thirds of the total expenses on the farms studied. 


FACTORS AFFECTING LABOR INCOME 


Probably the most important single factor affecting the labor income of 
farmers is the general price level, which farmers as individuals have little 
power to control. Other factors, over which farmers have some control, 
may be grouped under one of the following classifications: type of farming; 
size of business; rates of production; diversity of business; labor efficiency ; 
and miscellaneous factors. 

Usually, a change in one factor brings about a change in another factor, 
or occurs independently but at the same time as a change in some other 
factor. The increase or decrease in returns because of one factor may be 
larger or smaller than if other factors had remained unchanged. For this 
reason, it is desirable to know the shifts in factors other than the one con- 
sidered as the cause. 

The analysis which follows deals with the effect of the type of farming, 
and of other factors within the various types of farming, on the farm labor 
income. 


TYPE OF FARMING 


The type of milk market was used as a basis for sorting the farms into 
type-of-farming groups. Consequently the labor incomes vary from one 
type of farming to another, because of the difference in the average price 
received for the milk sold. This was particularly noticeable on farms where 
dairying made up a major part of the income. 

In addition to the differences in the prices received for milk by the differ- 
ent types of farms, the Grade A farms were larger, had better labor effi- 
ciency, sold a higher proportion of their milk in the months of October to 
March, inclusive, had higher production per cow, and had higher crop 
yields, with a smaller proportion of the total work units on hay and grain, 
than did either of the other types of dairy farms. 

The poultry farms had both high receipts and high expenses 1n propor- 
tion to the number of work units, although the receipts were high enough 
to more than offset the high expenses. 

The miscellaneous-type farms kept their expenses low by hiring cheaper 
labor and because they did not buy much feed. Prices of crops which they 
sold and from which they received nearly half of their receipts, were 
higher in relation to the prices of things which they bought than was 
the price of Grade B milk, cream, or butter. 

The fact that the special group of farms made higher labor incomes than 
did the other groups was not due to higher receipts from farm products 
sold or to lower expenses, but was a result of the extra income derived 
from work off the farm. 

Differences in prices received for similar products as between one type of 
farming and another, and differences in the purchasing power of the differ- 
ent farm products, explain a large proportion of the difference in labor 
incomes between the different types of farms. 
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SIZE OF BUSINESS 


The following factors are used to measure the size of business: produc- 
tive-man-work units; number of cows; hundredweight of milk produced; 
and acres of crops. 


Productive-man-work units 


In an area where farming is more diversified on some farms than on 
others, productive-man-work units is probably the best measure of size 
of business if comparisons are to be made between the different types of 
farms. It takes into account the amount of work accomplished on all 
enterprises. 

The average number of productive-man-work units on the Grade A 
farms was 442, as compared with 418 on the Grade B farms and 247 on 
the other dairy farms (table 8, page 14). 

Only 2 Grade A farms had businesses less than 150 productive-man- 
work units in size. One-fourth, or 25 per cent, of the farms in this group 
were businesses with 150-299 work units; a little over one-third, or 35 
per cent, had 300-449 work units; and 38 per cent had 450 work units or 
‘more. 

There were only 2 Grade B farms which operated businesses less than 
150 productive-man-work units in size. Approximately one-fourth, or 
26 per cent, of these farms were businesses with 150-299 work units; 38 
per cent had 300-449 work units; and slightly over one-third, or 34 per 
cent, had 450 work units or more. 

The other dairy farms tended to be smaller than either the Grade A or 
the Grade B farms. Of the 129 farms in this group, 26 per cent were less 
than 150 productive-man-work units in size; nearly half, or 47 per cent, 
had 150-299 work units; 15 per cent had 300-449 work units; and 12 per 
cent had 450 work units or more. 

On the Grade A farms, those operating businesses with 150-299 pro- 
ductive-man-work units made labor incomes averaging $312 per farm, as 
compared with $313 on the farms with 300-449 work units, and $572 on 
the farms with 450 work units or more (table 24). The labor income in- 
creased 64 cents, and the labor returns per man increased 44 cents, with 
an average increase of 1 work unit on the Grade A farms. 

On the Grade B farms, the average labor income for the group that had 
150-299 productive-man-work units per farm was —$289, as compared 
with —$89 on the farms with 300-449 work units, and $252 on the farms 
with 450 work units or more. The labor income increased $1.40, and the 
labor returns per man increased $1.18, with an average increase of 1 work 
unit on the Grade B farms. 

The relation of labor income to the size of business as measured by the 
number of productive-man-work units was very slight on the other dairy 
farms. Labor returns per man increased, however, as the size of business 
was increased. 

An increase in the size of business appears to have been more advan- 
tageous on the Grade B than on the Grade A farms, as shown by the change 
in labor income or in labor returns per man which accompanied a change in 
the number of productive-man-work units. , 

The amount of capital employed in proportion to the number of pro- 
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ductive-man-work units was less with the larger businesses than with the 
small businesses. This was true for each type of farm. Receipts were 
larger in proportion to the capital employed on the large farms than on the 
small farms. 

Labor efficiency, capital efficiency, and the percentage of receipts from 
crops, increased as the size of business increased in each of the three types 
of farming. A part of the increase in labor income and in labor returns 
per man may have been due to changes in these factors as well as to changes 
in the size of business. 

The increase in returns to Grade A farmers as the size of business in- 
creased took place in spite of the fact that production per cow tended to 
decrease with increased size, as is indicated by the number of hundred- 
weight of milk produced per cow and also by the value of milk products 
sold per cow. 3 

The rates of crop production as indicated by the crop index apparently 
had little relation to the size of business. 


Number of cows 


The number of cows is a satisfactory measure of size of business on a 
dairy farm. The more diversified the business, however, the less useful 
is this factor as a measure of size. - 

The average number of cows on the Grade A farms was 15.6 per farm, as 
compared with 13.5 for the Grade B farms and 4.4 for the other dairy 
farms (table 12, page 17). 

Of the Grade A farms, less than one-fifth kept fewer than 10 cows, 40 
per cent kept herds of 10-14 cows, and 42 per cent kept herds of 15 cows 
or more. Grade A farms with less than 10 cows made an average labor 
income of $109, as compared with $337 on the farms with 10-14 cows, 
and $599 on the farms with 15 cows or more (table 25). An additional 
cow on Grade A farms was accompanied by an average increase of $30 in 
the labor income and $20 in the labor returns per man. 

Of the Grade B farms, approximately one-third had herds of less than 
10 cows, a little more than one-third, or 37 per cent, had 10-14 cows, and 
31 per cent had 15 cows or more. The labor incomes were lower on the 
Grade B than on the Grade A farms, but showed a similar relationship to 
the size of herd. The Grade B farms with less than 10 cows made an aver- 
age labor income of —$242, as compared with —$126 on the farms with 
10-14 cows, and $307 on the farms with 15 cows or more. The labor in- 
come increased $36, and the labor returns per man increased $27, with an 
average increase of 1 cow. 

Production per cow was lower on the Grade A farms with large herds 
than on those with small herds, while on the Grade B farms it was about 
the same regardless of the size of herd. Because of the higher prices re- 
ceived for milk, increased production per cow contributed more to the labor 
incomes on the Grade A farms than it did on the Grade B farms. 

On both the Grade A and the Grade B farms, the number of productive- 
man-work units per man was higher with large than with small herds, but 
the increase in labor efficiency was greater on the Grade B farms than on 
the Grade A farms. 

Labor efficiency, intensity of business, and efficiency in the use of capital, 
improved with increased size of herd on both the Grade A and the Grade B 
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farms. Consequently, a part of the increase in labor income and in the 
labor returns per man was due to these factors rather than to the number 
of cows. 

The other dairy farms practically all had small herds. Of the 129 
farms in this group, all but 7, or a total of 95 per cent, had less than 10 
cows per farm. Only 1 farm had more than 15 cows. 


Hundredweight of milk produced 


The total hundredweight of milk produced on a farm is a measure of 
size of business and rate of milk production combined. The number of 
cows and the production per cow both affect the total production of milk. 

Only 1 Grade A farm produced less than 200 hundredweight of milk 
during the year, 18 per cent produced 200-599 hundredweight, 40 per 
cent produced 600-999 hundredweight, and 40 per cent produced 1000 
hundredweight or more (table 26). On the Grade A farms, the average 
increase in the labor income which accompanied an increase in total pro- 
duction of 1 hundredweight of milk was 73 cents, and the average increase 
in the labor returns per man was 43 cents. The return on capital increased 
from —4.2 per cent on the farms producing the smallest amount of milk, to 
5.2 per cent on the farms producing the most milk (table 26). 

There were no Grade B farms that produced less than 200 hundred- 
weight of milk during the year. The proportions of the Grade B farms 
falling in the three groups according to total production, were, respectively, 
39 per cent, 34 per cent, and 27 per cent. On the Grade B farms, an aver- 
age increase in output of 1 hundredweight of milk was accompanied by an 
increase of 64 cents in the labor income and 44 cents in the labor returns 
per man. The return on capital was —8.4 per cent on the group that had 
the smallest production of milk per farm, and 2.2 per cent on the farms 
with the largest production. 

Nearly half, or 47 per cent, of the other dairy farms produced less than 
200 hundredweight of milk during the year, 49 per cent produced 200-599 
hundredweight, and only 4 per cent produced more than 599 hundred- 
weight. On the other dairy farms, both the labor returns per man and 
the percentage return on capital were higher with the higher total produc- 
tion of milk. 

Labor efficiency, rates of crop production, production per cow, and effi- 
ciency in the use of capital, all improved as the milk production increased 
in number of hundredweight. A part of the increase in the labor returns 
ae man was due to these changes as well as to the additional milk pro- 

uced. 

The farms that produced the most milk had a higher proportion of their 
productive-man-work units on cows, and had larger businesses in propor- 
tion to the number of acres of crops, than did the farms producing less 
milk. About the same proportion of the receipts were derived from the 
sale of crops regardless of the quantity of milk produced, except on the 
other dairy farms, where the receipts from crops became much less im- 
portant as the amount of milk produced increased. 


Acres of crops 


In an area where dairying is the most important part of the farming 
operations, acres of crops is not a good measure of size of business. It 
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does not necessarily determine the carrying capacity of a dairy farm. On 
farms where crop farming is more important, as in the townships of 
Ulysses and Lansing, acres of crops is more satisfactory as a measure of 
size of business. 

Of the Grade A farms, 27 per cent had less than 50 acres of crops, 43 per 
cent had 50-89 acres, and 30 per cent had 90 acres or more. Labor in- 
comes increased from $309 on the Grade A farms that had the smallest 
acreage of crops, to $518 on the farms that had the largest acreage of crops 
(table 27). An increase of 1 acre of crops was accompanied by an average 
increase of $2.46 in the labor income and $1.87 in the labor returns per 
man. Return on capital increased from 0.4 per cent on the farms with the 
smallest crop acreage, to 3.2 per cent on the farms with the largest crop 
acreage. | 

Of the Grade B farms, 22 per cent had less than 50 acres of crops, 43 
per cent had 50-89 acres, and 35 per cent had 90 acres or more. On the 
Grade B farms, labor incomes increased from —$195 on the farms with less 
than 50 acres of crops, to $172 on the farms with 90 acres or more. An 
increase of 1 acre of crops was accompanied by an average increase of $4.37 
in the labor income and $4.60 in the labor returns per man. Return on 
capital increased from —7.0 per cent in the lowest crop-acreage group, to 
0.9 per cent in the highest. 

On the other dairy farms, 45 per cent of the farms had less than 50 
acres of crops, 35 per cent had 50-89 acres, and 20 per cent had 90 
acres or more. There was little relationship between the labor income and 
the acres of crops on the other dairy farms. The farms that had 50-89 
acres of crops made an average labor income of —$42, as compared with 
—$144 on the farms with less than 50 acres of crops. But the average labor 
income on the farms that had 90 acres of crops or more was —$350. A 
large proportion of the income on other dairy farms was derived from the 
sale of crops. Many of these farms grew wheat, buckwheat, and hay 
crops, with a low value per acre. 

On both the Grade A and the Grade B farms, the number of cows in- 
creased as the number of acres of crops increased, but less rapidly. The 
percentage of the total receipts from crops was larger, and the labor 
efficiency was better, on the farms with the larger crop acreages than on 
those with the smaller crop acreages. Capital efficiency was slightly better 
on the farms with the larger crop acreages. 

One reason why the labor returns showed a greater response to an in- 
crease in the acres of crops on the Grade B farms, was that production per 
cow and labor efficiency increased along with the increase in crop acreage 
on the Grade B farms more than they did on the Grade A farms. The 
increase in the labor incomes of the Grade A farms took place in spite of 
lower production per cow. 


RATES OF PRODUCTION 


Crop yields and production per cow are both dependent on capacity of 
the soil and of the cow to produce, and on the operator’s management. 
The higher the crop yield or the production per cow, the more income 
there is to be derived from a single acre or a single cow. The additional 
costs involved do not equal the additional income derived from the extra 
production on farms with better-than-average rates of production. 
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Crop index 


Of the Grade A farms, 16 per cent had crop yields which were less than 
80 per cent as good as the average for the entire region, 26 per cent had 
crop yields which were 80-99 per cent of the average, 31 per cent had yields 
which were 100-119 per cent of the average, and 27 per cent had yields 
which were 120 per cent or more of the average. The average labor in- 
comes on the Grade A farms were $65, $90, $564, and $731 per farm, 
respectively, for the four groups of farms, from those with the lowest to 
those with the highest crop indexes (table 28). The percentage return on 
the capital was also highest on the farms in the group with the highest crop 
yields. The labor income increased $94, and the labor returns per man 
increased $57, with an average increase of 10 per cent in the crop index. 

Of the Grade B farms, 18 per cent were in the first group, with the lowest 
crop yields, 39 per cent were in the second group, 27 per cent were in the 
third group, and 16 per cent were in the group with the highest yields. . 
The average labor income per farm was —$227 on the Grade B farms with 
the lowest crop yields, -$148 in the second group, $72 in the third group, 
and $307 in the group with the highest crop yields. The percentage return 
on the capital increased from—5.6 on the farms with the lowest yields, to 1.5 
per cent on the farms with the highest yields. The labor income increased 
¢76, and the labor returns per man increased $49, with an average in- 
crease of 10 per cent in the crop index. 

Of the other dairy farms, 35 per cent were in the group with the 
lowest crop yields, 29 per cent were in the second group, 27 per cent 
were in the third group, and only 9 per cent had yields as high as 120 
per cent or mote of the average for the area studied. The average labor 
incomes on the other dairy farms were, respectively, —$262, —$111, 
—$167, and $200 per farm, for the four groups of farms, from those with the 
lowest to those with the highest crop yields. The percentage return on the 
capital increased from —8.0 per cent on the farms with the lowest crop 
yields, to 1.2 per cent on the farms with the highest crop yields. With an 
average increase of 10 per cent in the crop index, the labor income increased 
$63 and the labor returns per man increased $56. The more intensive the 
system of farming, the more did the labor income increase for a given 

increase in crop yields. The increase in labor returns per man were much 
the same regardless of intensiveness of the farming system. 

The size of business increased as the average crop index increased. 
Production per cow, as measured by the hundredweight of milk produced 
or by the value of milk products sold per cow, increased with the crop 
index on both the Grade A and the Grade B farms. The capital employed 
per man-work unit and the number of productive-man-work units 
increased in relation to the acres of crops, as the crop index increased. 
Even though the capital employed increased in proportion to the work 
units, the number of years required for the receipts to equal the capital 
decreased except in the case of the Grade A farms. Apparently there was 
little relation of the labor efficiency and the proportion of the total work 
units on cows, to the crop index. Farms with good yields were the better, 
larger, more intensive dairy farms of the area. 
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Hundredweight of milk produced per cow 


A change in the production per cow is more important on Grade A farms 
than it is on either of the other types of farms in this study, because of the 
higher price received for each hundredweight of milk sold. 

Of the Grade A farms, one-fourth, or 25 per cent, had cows that pro- 
duced less than 60 hundredweight of milk per cow, 31 per cent had cows 
that produced 60-69 hundredweight per cow, and 44 per cent had cows 
that produced 70 hundredweight or more per cow. The average labor in- 
comes on the three groups of Grade A farms were —$182, $365, and $761, 
respectively (table 29). The return on capital increased from —5.3 per 
cent on the farms with the lowest-producing cows, to 5.7 per cent on the 
farms with the highest-producing cows. The labor income increased $29, 
the labor earnings increased $29, and the labor returns per man increased 
$16, for an average increase of 1 hundredweight of milk produced per cow. 

Of the Grade B farms, 39 per cent had cows that produced less than 60 
hundredweight of milk per cow, 28 per cent had cows that produced 60-69 
hundredweight per cow, and one-third, or 33 per cent, had cows that pro- 
duced 70 hundredweight or more per cow. The average labor incomes on 
the three groups of Grade B farms were —$271, —$64, and $294, respectively. 
The return on capital increased from —5.5 per cent on the farms with the 
lowest-producing cows, to 1.2 per cent on the farms with the highest- 
producing cows. The labor income increased $18, the labor earnings in- 
creased $20, and the labor returns per man increased $11, for an average 
increase of 1 hundredweight of milk produced per cow. 

Of the other dairy farms, over half, or 52 per cent, had cows that pro- 
duced less than 60 hundredweight of milk per cow, 12 per cent had cows 
that produced 60-69 hundredweight per cow, and 36 per cent had cows 
that produced 70 hundredweight or more per cow. The labor income on 
the other dairy farms did not showas close a relationship to the production 
per cow as it did on the Grade A and Grade B farms. This might be 
expected, because of the fact that a small proportion of the total receipts 
were derived from the sale of milk and because of the low price received 
for milk sold. 

The proportion of the total receipts derived from the sale of crops in- 
creased as the production per cow increased, on the Grade A and Grade B 
farms. Total receipts increased in relation to the capital employed, on all 
types of farms. Labor efficiency as measured by productive-man-work 
units per man showed little relation to production per cow; but in terms of 
tons of milk produced per man, the labor efficiency improved as the pro- 
duction per cow increased. Farms with cows that produced 60-69 
hundredweight of milk were the most profitable. 


DIVERSITY OF BUSINESS 


Several measures of diversification of the business have been used in 
this study, including the percentage of the receipts from crops, the per- 
centage of the total productive-man-work units on hay and grain, the 
percentage of the capital in cows, and the percentage of milk sold from 
October through March. 
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Percentage of receipts from crops 


Of the Grade A farms, 40 per cent derived less than 5 per cent of their 
total receipts from crop sales, 40 per cent derived 5-14 per cent of their 
total receipts from crop sales, and 20 per cent derived 15 per cent or more 
of their total receipts from crop sales. The labor income increased as the 
percentage of the receipts from crops increased for all three types of farms 
—Grade A, Grade B, and other dairy(table 30). 

On the Grade A farms, the average labor incomes for the three groups of 
farms were $298, $407, and $629, respectively. Return on the capital 
increased from 1.2 per cent to 3.6 per cent as the percentage of receipts 
from crops increased. The average increase in the labor income was $13, 
the increase in the labor earnings was $14, and the increase in the labor 
returns per man was $8, for an average increase of 1 per cent in the receipts 
from the sale of crops. 

Of the Grade B farms, 37 per cent derived less than 5 per cent of their 
total receipts from crop sales, 37 per cent derived 5-14 per cent of their 
total receipts from crop sales, and 26 per cent derived 15 per cent or more 
of their total receipts from crop sales. The average labor incomes for the 
three groups of farms were —$73, —$84, and $115, respectively. Return 
on the capital increased from —3.6 per cent to —0.1 per cent as the percent- 
age of receipts from crops increased. The labor income increased $7, the 
labor earnings $11, and the labor returns per man $7, for an average in- 
crease of 1 per cent in the receipts from the’sale of crops. 

Of the other dairy farms, 22 per cent received less than 5 per cent of 
their total receipts from crop sales, 21 per cent received 5-14 per cent of 
their total receipts from crop sales, and over half, or 57 per cent, received 
15 per cent or more of their total receipts from crop sales. The average 
labor incomes for the three groups of farms were —$173, —$159, and —$138, 
respectively. Return on the capital increased from —7.1 per cent to 3.6 
per cent as the percentage of receipts from crops increased. The labor 
income increased $1, the labor earnings $2, and the labor returns per man 
$3, for an average increase of 1 per cent in the receipts from the sale of 
crops. 

The farms that received a larger proportion of their receipts from the sale 
of crops operated larger businesses, and obtained higher yields, than did 
the farms that had a smaller proportion of their receipts from crops. 
Although the farms in the former group had higher yields, the intensity of 
stocking, and consequently the amount of manure available per acre of 
crops, was less. 

The relation of labor efficiency to the percentage of the receipts from 
crops depends on the measure of labor efficiency used. The number of 
productive-man-work units per man did not show much relationship to 
this factor. Since the proportion of work units on cows also decreased, 
tons of milk per man decreased, as the percentage of receipts from crops 
increased. Acres of crops per man was larger on the farms that derived 
a larger proportion of their receipts from the sale of crops. 


Percentage of productive-man-work units on hay and grain 


Of the Grade A farms, 37 per cent had less than 15 per cent of their work 
units on hay and grain, 48 per cent had 15-24 per cent of their work units 
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on hay and grain, and 15 per cent had 25 per cent or more of their total 
work units on hay and grain. The labor income on the Grade A farms 
decreased $31, and the labor returns per man decreased $15, with an aver- 
age increase of 1 per cent in the work units on hay and grain. The return 
on capital decreased from 4.2 per cent in the group which had the smallest 
proportion of work units on hay and grain, to 0.1 per cent in the group 
with the largest proportion of work units on hay and grain (table 31). 

Of the Grade B farms, 16 per cent had less than 15 per cent of their 
work units on hay and grain, 50 per cent had 15-24 per cent of their work 
units on hay and grain, and 34 per cent had 25 per cent or more of their 
work units on hay and grain. The labor income on the Grade B farms 
decreased $24, and the labor returns per man decreased $13, with an aver- 
age increase of 1 per cent in the work units on hay and grain. The return 
on capital decreased from 1.7 per cent on the farms with the smallest 
proportion of work units on hay and grain, to —2.5 per cent on the farms 
with the largest proportion of work units on hay and grain. 

Of the other dairy farms, 11 per cent had less than 15 per cent of their 
work units on hay and grain, 32 per cent had 15-24 per cent of their work 
units on hay and grain, and 57 per cent-had 25 per cent or more of their 
work units on hay and grain. The labor income on the other dairy farms 
decreased $11, and the labor returns per man decreased $7, with an average 
increase of 1 per cent in the work units on hay and grain. The return on 
capital decreased from —3.5 per cent for the group with the smallest pro- 
portion of work units on hay and grain, to —4.8 per cent for the group which . 
had the largest proportion of work units on hay and grain. 

On each type of farm, the labor income decreased as the proportion of 
work units on hay and grain increased. The labor incomes were $650, 
$312, and $123, respectively, on the Grade A farms. On the Grade B 
farms they declined from $291 in the group with the smallest proportion of 
work units on hay and grain, to—$136 in the group with the largest proportion 
of work units on hay and grain. On the other dairy farms they were $106, 
—$141, and —$204, respectively. Under conditions prevailing in 1937, it 
did not pay so well to operate an extensive hay and grain farm with rela- 
a small numbers of livestock, as it did to operate an intensive dairy 

arm. 

Acres of crops operated increased as the proportion of work units on 
hay and grain increased. Offsetting this in size of business was the fact 
that the number of cows decreased. 

The amount of milk produced per man decreased on each type of farm, 
but acres of crops per man increased, with an increase in the proportion of 
work units on hay and grain. On the Grade A farms the decrease in the 
amount of milk handled per man, as indicated by the tons of milk per man, 
was more than offset by the increase in work done per man on other things, 
such as crops. This was not true for the Grade.B farms and the other 
dairy farms. 

On all three types of farms, the length of time required for the 1937 
receipts to equal the average amount of capital employed, increased as the 
proportion of the work on hay and grain increased. 

Production per cow had little relation to the percentage of work units on 
hay and grain, but the crop index on the Grade A and Grade B farms was 
highest where a small proportion of the work units was on hay and grain. 
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Capital in cows at end of year as a percentage of total capital 


Large herds with good cows have a larger proportion of the total capital 
in cows than do small herds with poor cows. 

Of the Grade A farms, 15 per cent had less than 10 per cent of the total 
capital in cows at the end of the year, 38 per cent had 10-14 per cent of the 
capital in cows, and 47 per cent had 15 per cent or more of the capital in 
Cows. 

On the Grade B farms, 24 per cent had less than 10 per cent of the total 
capital in cows at the end of the year, 39 per cent had 10-14 per cent of the 
capital in cows, and 37 per cent had 15 per cent or more of the capital in 
COWS. 

On the other dairy farms, 85 per cent had less than 10 per cent of the 
capital in cows, 12 per cent had 10-14 per cent of the capital in cows, and 
3 per cent had 15 per cent or more of the capital in cows. 

The labor income increased as the percentage of capital in cows increased. 
On the Grade A farms the labor incomes were —$124, $495, and $508 in 
the three groups, respectively (table 32). On the Grade B farms the labor 
incomes were —$312, —$101, and $233. On the other dairy farms the labor 
incomes were —$169, —$58, and $22. 

As the percentage of capital in cows increased, the size of business also 
increased. ‘This increase in size of business was mostly because of the 
increased number of cows kept. The acres of crops had little relation to 
the percentage of capital in cows. 

The number of productive-man-work units per man, and the tons of 
milk per man, increased as the proportion of capital in cows increased. 
Likewise, the farms with a larger proportion of capital in cows used capital 
more efficiently than did the farms with a smaller proportion of the capital 
in COWS. 

The increase in labor incomes must have been due largely to the fact 
that the farms having a larger proportion of their capital in cows also oper- 
ated larger businesses, had better labor efficiency and better capital effi- 
ciency, and were engaged in an enterprise that was more profitable than 
were other more extensive types of farming. 


Percentage of milk sold from October through March 


The prices received in the months of October to March inclusive are 
the highest prices received for milk during the year. 

Of the Grade A farms, 31 per cent sold less than 45 per cent of their milk 
during the months of October to March inclusive, 37 per cent sold 45-50 
per cent of their milk during those months, and 32 per cent sold more than 
50 per cent of their milk during those months. The average labor incomes 
on the Grade A farms were $132, $522, and $479, for the respective groups 
(table 33). With an average increase of 1 per cent in quantity sales from 
October through March, the labor income increased $18 and the labor 
returns per man increased $11. The return on capital increased from 
—0.5 per cent in the group selling the smallest proportion of milk during the 
winter months, to 3.1 per cent in the group selling the largest proportion. 

Of the Grade B farms, 49 per cent sold less than 45 per cent of their milk 
during the months of October to March inclusive, 21 per cent sold 45-50 
per cent of their milk during those months, and 30 per cent sold more than 
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TABLE 383. RELATION OF PERCENTAGE OF MILK SOLD OCTOBER—MARCH TO LABOR 
INCOME AND OTHER Factors, 249 Farms, 1937 


Grade A farms* Grade B farms 
Per cent of milk sold Per cent of milk sold 
October—March, inclusive October— March, inclusive 
Less A More Less hi | More 
than 45 ee than 50 | than 45 perio than 50 

INfakaA or eNO Soo A. a Sow cob och oes 39 47 41 60 26 36 
Financial returns: 

Berm labor income... ett avec $132 $522 $479 —$221 $141 $172 

Harmlaborearnincs ists ins $564 $943 $924 $214 $600 $610 

Percentage return on farm capital... —0.5 3.0 Sill —4.3 124, 0.1 

iaabor returns persmancs . | © aetedn fos $302 $509 $509 $112 $314 $318 
Size of business: 

Productive-man-work units......... 411 457 462 373 455 467 

ING ery ot COWS ss aa ee urease ine 14.1 16.6 16.3 5 rg 15.0 15.6 

Wrerape farm canitaloe. 280. f iwi ben $9,462 | $10,930 | $11,093 $8,400 $9,358 $9,636 

MaamrSCuiValen bit mtr suo wt ou sae e ile 2.0 2.0 1.8 2.0 1.9 

FACHeSIOl CFOS) ate Pn eke een eas 74 74 81 79 88 87 

Milk sold (hundredweight).......... 768 1,001 1,025 584 948 975 
Diversity: 

Per cent of receipts from cropst..... 11 11 12 15 11 11 

Per cent of productive-man-work 

TILE ONNOOWS <3. ker ote as Ce a os ol 54 oe 47 50 50 
Per cent of productive-man-work ; 

Units on hay and prain’.. 00. aces 6 18 WZ. 18 24 Dl 20 
Per cent of milk sold October—March. 39 48 58 38 48 57 
Productive-man-work units per acre 

ORCTODS Mo Se RSLS es ee 5.6 6.2 5.7 4.7 ‘pe 5.4 

Rates of production: 
Milk produced per cow (hundred- 

SVEIGITG) wn he ML. a rn cNe cae ees 62 66 69 56 68 68 
Value of milk preducts sold per cow.. $123 $142 $144 $98 $124 $121 
Crop index (average for region =100). 104 107 109 91 105 105 

Labor efficiency: 
Productive-man-work units per man. 236 233 233 207 229 249 
Tons ot imilk per Wan... 2.0.5... 25.0 28.1 28.3 18.1 25.8 28.4 
Acres of crops perfman............. 42 38 41 44 44 46 
Capital efficiency: 
Capital-receipts ratiot........0....; 3.8 3.6 Ow 4.8 3.5 3.7 
Per cent of capital in livestock. ..... 21 22 22 EAE 24 24 


*The distribution of milk sales was not obtained on 4 of the Grade A farms. 
{See corresponding footnote to table 24 (page 33). 


50 per cent of their milk during those months. The average labor incomes 
on the Grade B farms were —$221, $141, and $172, respectively. With 
an average increase of 1 per cent in quantity sales from October through 
March, the labor income increased $21 and the labor returns per man 
increased $11. The return on capital increased from —4.3 per cent in the 
group selling the smallest proportion of milk during the winter months, 
to 0.1 per cent in the group selling the largest proportion. 

As the proportion of milk sold from October through March increased, 
the amount of work accomplished increased. A part of the increase in the 
labor incomes was due to this increase in amount of work done, better 
labor efficiency, and better rates of crop and milk production, as well as to 
the higher proportion of milk sales during the months of highest prices. 

The percentage of receipts from crops, and the percentage of work units 
on cows, seemed to have very little, if any, relation to the proportion of 
milk sales during the winter months. | 


LABOR EFFICIENCY 


Several measures of labor efficiency are commonly used. When the 
farms studied are dairy farms, the tons of milk produced per man is a satis- 


ca oni 
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factory measure. On crop farms, the acres of crops per man is satisfactory _ 
although it does not take into consideration the difference in intensity of 
the crops. The use of productive-man-work units per man solves this _ 
problem, and also makes it possible to compare dairy farms with crop ~ 
farms since it takes into consideration all of the work accomplished re- 
gardless of whether it was on crops, cows, or some other part of the business. __ 
This measure of labor efficiency does not take into consideration the fact 
that better yields of either milk or crops tend to increase the amount of 
work to be done. Consequently, although the actual pounds of milk or 
tons of crops handled are greater, a farm which has high rates of milk or — 
crop production may show as poor labor efficiency as will a farm with much ~ 
poorer rates of production. 


Productive-man-work units per man 


Of the Grade A farms, only 5, or 4 per cent, had less than 130 productive- — 
man-work units per man, 24 per cent had 130-199 work units per man, 40 
per cent had 200-269 work units per man, and 32 per cent had 270 or more © 
work units per man. 

The average labor income increased as the productive-man-work units © 
per man increased. There were so few Grade A and Grade B farms—less © 
than 10 in each type—with less than 130 work units per man, that averages — 
are not shown for those farms. . 

On the Grade A farms the labor incomes in the three groups were $79, 
$329, and $794, respectively (table 34). With an average increase of 1 
work unit per man, the labor income increased $4.47 and the labor returns — 
per man increased $2.38. The return on capital increased from 0.2 per — 
cent to 5.1 per cent as the work units per man increased. : 

Of the Grade B farms, only 8, or 7 per cent, had less than 1380 work ~ 
units per man, 32 per cent had 130-199 work units per man, 32 per cent 
had 200-269 work units per man, and 29 per cent had 270 work units or 
more per man. The labor incomes on the Grade B farms were —$288, 
—$92, and $412, respectively, in the three groups. With an average in- 
crease of 1 work unit per man, the labor income increased $4.40 and the _ 
labor returns per man increased $2.35. The return on capital increased 
from —7.2 per cent in the group with 130-199 work units per man, to2.7 
per cent in the group with 270 or more work units per man. i 

Of the other dairy farms, 25 per cent had less than 180 work units per 
man, 44 per cent had 130-199 work units per man, 21 per cent had 200-269 
work units per man, and only 10 per cent had 270 or more work units per 
man. The labor incomes on the other dairy farms were —$273, —$141, 
—$100, and $7, respectively, in the four groups. With an average increase 
of 1 work unit per man, the labor income increased $1.35 and the labor 
returns per man increased $1.13. The return on capital increased from _ 
—8.7 in the group with the lowest labor efficiency, to —0.9 in the group with 
the highest labor efficiency. ; 

There seems to be little, if any, relation of the crop index to labor 
efficiency as measured by productive-man-work units per man. Produc- 
tion per cow was slightly lower in the groups which had the highest labor 
efficiency, as these farms had the larger herds. 
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Tons of milk per man 


Of the Grade A farms, 21 per cent produced less than 20 tons of milk 
per man, 37 per cent produced 20-29 tons of milk per man, and 42 per cent 
produced 30 tons of milk or more perman. The average labor incomes in 
the three groups of Grade A farms were —$289, $232, and $914, respectively 
(table 35). With an average increase of 1 ton of milk produced per man, 
the labor income increased $51 and the labor returns per man increased 
$25. The return on capital increased from —38.3 per cent to 6.5 per cent 
as the tons of milk produced per man increased. 

Of the Grade B farms, 45 per cent produced less than 20 tons of milk per 
man, 30 per cent produced 20-29 tons of milk per man, and 25 per cent 
produced 30 tons of milk or more per man. The labor incomes on the 
Grade B farms were —$367, $25, and $528, respectively, for the three groups. 
With an average increase of 1 ton of milk per man, the labor income in- 
creased $35 and the labor returns per man increased $20. The return on 
capital increased from —8.0 per cent in the group with the poorest labor 
efficiency as measured by tons of milk per man, to 3.9 per cent in the group 
with the highest labor efficiency. 

Of the other dairy farms, 94 per cent produced less than 20 tons of milk 
perman. Only 6 per cent of all the farms in this group produced as much 
as 20 tons of milk or more per man, and only | farm produced more than 
30 tons of milk per man. On these other dairy farms, where dairying is 
relatively unimportant, tons of milk per man is not a very good measure of 
labor efficiency. 

Practically all of the other dairy farms fell in the group with the lowest 
labor efficiency. Not enough farms were left in the other groups to make 
averages significant. The average labor income for the group which pro- 
duced less than 20 tons of milk per man was —$161. This 1s slightly lower 
than the average labor income for the Grade A and Grade B farms com- 
bined. 

A part of the increase in the labor income was probably due to the fact 
that farms which produced the most milk per man were larger, had higher- 
producing cows and higher crop yields, and made more efficient use of 
capital as indicated by the capital employed per man-work unit. 


MISCELLANEOUS FACTORS 


To name all of the miscellaneous factors affecting labor income would be 
practically impossible. Only one of these factors, land class, is dealt 
with here. 


Land class 


Not enough Grade A, Grade B, and other dairy farms in land classes I, 
II, and V were found to make comparisons possible for these three types 
of farms. Practically all of the farms studied were in land classes III and 
IV. Consequently, only comparisons for these land classes are here shown. 

Of the Grade A farms, 103 were located in land classes III and IV 
(table 36). About one-fifth, or 19 per cent, of all of the Grade A farms 
were located in land class III, and 60 per cent were located in land class IV. 
The labor income on the Grade A farms increased from $82 in land class 
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III, to $512 in land class IV. The labor returns per man increased from 
$250 on the farms in land class III, to $528 on the farms in land class IV, 
and the return on capital increased from —1.8 per cent to 3.2 per cent. 

Of the Grade B farms, 106 were located in land classes III and IV. 
About 39 per cent of all the Grade B farms were located in land class III, 
and 48 per cent were located in land class IV. The labor income on the 
Grade B farms increased from —$107 for the farms in land class III, to 
$25 for the farms in land class IV. The labor returns per man increased 
from $169 to $264, and the return on capital increased from —4.5 to —0.7 
per cent, for the farms in these two respective land classes. 

Of the other dairy farms, 117 were located in land classes III and IV. 
The farms in land class III made up 34 per cent of all the other dairy farms, 
and those in land class IV made up 57 per cent. The labor income on the 
other dairy farms showed no significant increase for the farms in land class 
IV as compared with those in land class III, the increase being from 
—$185 in land class III to —$160 in land class IV. The labor returns per 
man actually declined, from —$12 on the farms in land class III to —$81 on 
the farms in land class IV. Poor markets and an extensive system of 
farming result in higher losses on the more expensive land of a high land 
class, than on a low land class. 

Since the farms in land class IV had larger businesses, higher production 
per cow, better crop yields, and better labor efficiency, and derived a 
higher proportion of their receipts from the sale of crops, than did the farms 
in land class III, much of the higher returns on those farms was due to 


better farm organization. 


The farms in land class IV employed more capital per productive-man- 
work unit than did the farms in land class III. The receipts were enough 
larger, however, on the farms in land class IV so that the time required 
for the receipts to equal the amount of capital employed was less in land 
class IV than in land class III. 


COMBINATION OF FACTORS 


The effect of different business-organization factors on farm profits 
varies with different types of farming. High production per cow is much 
more effective on Grade A farms than on other dairy farms. To have good 
crop yields is more important to other dairy farms or to crop farms, than 
to Grade A farms. 

The three types of dairy farms were sorted and subsorted on the basis of 
four of the most important factors. These were total productive-man-work 
units, productive-man-work units per man, production per cow, and crop 
index. Although |the number of farms in each group is small, some indica- 
tion of the relative importance of the four factors in their effect on labor 
income is shown in table 37 for each of the three types of farming. 

Those farms which were below average in all four of the factors, made 
average labor incomes of —$194 on the Grade A farms, —$532 on the Grade 
B farms, and —$389 on the other dairy farms. 

Those farms which were average or above average in at least one of the 
four factors, made average labor incomes of —$88 on the Grade A farms. 
—$375 on the Grade B farms, and —$142 on the other dairy farms. 

Those farms which were average or above average in at least two of the 
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TABLE 37. RELATION OF THE NUMBER OF Factors THAT ARE AVERAGE OR ABOVE, 
TO THE LABOR INCOME, BY TYPES OF FARMING, 382 FARMS, 1937 


Grade A farms Grade B farms Other dairy farms 
Farms Labor Farms Labor Farms Labor 
income income income 


Number Dollars Number Dollars Number Dollars 


No factors above average....... 6 —194 10 —532 11 —389 
One factor above average....... 27 —88 345) —375 34 —142 
Two factors above average...... 59 284 34 —43 36 —259 
Three factors above average.... 24 736 oo 175 35 —91 
Four factors above average..... ss 1,493 20 624 13 176 


four factors, made average labor incomes of $284 on the Grade A farms, 
—$43 on the Grade B farms, and —$259 on the other dairy farms. 

Those farms which were average or above average in at least three of the 
four factors, made average labor incomes of $736 on the Grade A farms, 
$175 on the Grade B farms, and —$91 on the other dairy farms. 

Those farms which were average or above average in all of the four fac- 
tors, made average labor incomes of $1493 on the Grade A farms, $624 on 
the Grade B farms, and $176 on the other dairy farms. 

There was an average increase of $141 in labor income for each addi- 
tional factor as good as or better than the average for all farms. 


BUSINESS-ANALYSIS FACTORS 


The business- analysis factors for the different types of farming are given 
in table 38. 


TABLE 38. BusineEss-ANALYSIS FACTORS, BY TYPES OF FARMING, 453 Farms, 1937 


Miscel- 
Grade A Grade B ee Poultry laneous- 
farms farms fadis farms type 
farms 
Bertier Of farms. %.4.5,. cin ves Bilas ein dies abe - 131 122 129 40 31 
Financial returns: 
Patten la DOG TIGOING:. © a 1.5 ole suai! aie.b eae eens $407 —$28 —$150 $282 $29 
Barinilaboreatningss.. ay oie satatiwe sce ep. 3 $840 $413 $285 $759 $470 
Percentage return on farm capital........ 22 —2.2 —4.8 1.0 -1.9 
MADOPRELUITIS Per MA. 2). sere ws eet byes $464 $219 $52 $412 $158 
Operator Slaborincome.. toe 02a tellin as $402 —$27 —$136 $248 $46 
_Landlord’s percentage return on capital... 52 4.7 Sell 9.3 Sill 
Size of business: 
Productive-man-work units............. 442 418 247 ' 396 248 
WERE CiEV ALG te hin oe cuales ahd oh eran 1.9 1.9 1.5 1.8 15 
NESTE DER GH COWS css yn ve ele oleae et ttvee rare 6 15.6 18.5 4.4 5.9 QING. 
PU TEREVET EDI CLESEVOTIS bare obia so ealen ad are eh n tered Soeariie Bile 58 93 98 656 Lit 
Animal units, excluding work animals... . 21.6 19.3 8.8 16.0 7.6 
MavbAte att TtAaL UINItS 0 diego Pee ie oe as ek 24.3 22.1 alee 18.0 Sk 
Milk produced (hundredweight)......... 1,042 854 253 400 146 
Milk sold (hundredweight).............. 940 778 151 ole 76 
GLE ORCTODS ¢.2). Wivia.s eu hs Caldlaabeiny © tye ene 's 76 83 66 79 67 
NOGA) CLES OPEraLed csi i.s deeds ie 6 es 149 168 aly, 124 - 128 
Average farnrcapital. 500+ 60s daeee ee. $10,479 $8,969 | $6,617 $9,210 $7,129 
Diversity: . 
Per cent of productive-man-work units : ‘ 
eis WSO Ns CAS Co A ee Par, as Poe eet on Cee ee 53 49 28 22 16 
Per cent of productive-man-work units 
OT DAKARO GRIN... co emus was cs ME 22 30 24 31 
Per cent of productive-man-work units 
Perales 49) 8) grit Se  eOPM MC ONE RE TO cee Re 38 40 54 » 40 64 
Productive-man-work units per acre of 3 
CLOUDS Peale ft ened materi a ET EGe An pews 6 5 4 5 4 
Per cent of milk sold October—March..... 49 AG TOE RA On cits ar” 1 ataken aye 


(Table 38 is concluded on the following page) 
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TABLE 388 _ (concluded) 


Miscel- 
Grade A Grade B ee Poultry laneous- 
farms farms farms farms type 
farms 
INIA NAR OMIA. on Gobo odudentooe@saoooc ils3)1 122 129 40 31 
Rates of production: 
Milk produced per cow (hundredweight). . 67 63 ot 68 55 
Value of milk products sold percow...... $139 $112 $44 $116 $44 
Average butterfat test of milk sold (per 
CIE) ee en tes inc) Sha Sih ciene opal cueaauatodees 4.0 SOA Ro oe RS 8 oo heed 
Crop index (average for region =100)..... 107 98 90 98 89 
Dozens of eggs sold perhen............. 9 9 10 12 10 
NWalterotiezos soldiper en. ce.m «ier settee $2.03 $2.40 $2.59 $3.11 $2.45 
Labor efficiency: 
Productive-man-work units perman..... 233 224 169 219 163 
ARornS Chi aorlbbesesewons Go oooosdacb oon oe Deo 22.9 8.7 ie Da 4.8 
ACTES OL CrOpS Per MAT. sod ef auh ees We 40 45 45 44 44 
INtimbenomcosys sper iManieny nie nine 8.2 7.3 3.0 3.0 1.8 
Number of animal units, excluding work 
animals. per Manns J. Ws:. ... oe © 11.4 10.3 6.0 8.8 5.0 
Capital efficiency: 
Capital-receipts ratio... f.clew es ss Cee 3.3 3.6 5.2 2.3 4.6 
Capital per productive-man-work unit... $24 $21 $27 $23 $29 
Capital per mane. -.65 oot. pre ee $5,526 $4,812 $4,531 $5,095 $4,702 
Per cent of capital in livestock........... 22 23 14 19 11 
Per cent of capital in realestate.......... 65 61 73 63 78 
Fertility: 
Acres oLerops fertilized:.. <5 Lh-aias wo em 25 31 24 36 25 
Costiottertilizer pws. ckee. ck era ree $84 $85 $56 $98 $88 
Tons of manure available per acre of crops 2.6 Zell 1.3 1.8 1.2 
Cost of fertilizer per acre of crops........ $1.11 $1.03 $0.84 $1.25 $1.32 
Receipts: 
Milk productSsold cu.cueut & easkiepteasin $2,169 $1,518 $193 $682 $117 
Getcy eiep Se |e Lane Snes Sire aR Are gets feb Re de $357 $308 $438 $515 $731 
POOR SOLG: Aree Beuharc ae a Cl Rein oe are $117 $223 $254 $2,041 $296 
Miscellaneous receipts. ........-+0--eee% $109 $94 $85 $92 $109 
ELOtaleTeCELD UG eerie ates ices ae Alone once e $3,206 $2,504 $1,281 $3,972 $1,558 
Per cent of receipts from milk products 
SOL eee Rai apes aes © cuclk hice i een 68 61 15 17 7 
Per cent of receipts from crops sold....... 11 112 34 13 47 
Per cent of receipts from eggs sold........ 4 9 20 ol 19 
Per cent of receipts from miscellaneous 
SOULCES Mer teak, erase ae amet e ooac aa ute ae 3 4 7 2 € 
Expenses: 
Cae” Sac BMG dis tcc Lie duce te eee $564 $482 $185 $1,458 209 
Waborrexcept Opera tOfen «ius. sees anes $473 $428 $227 $463 $211 
Biota EX PelGecsi omni oie «6 <eihue.stogeae. SmseneN $2,275 $2,083 $1,100 $3,230 $1,173 
Per cent of expense for feed............. 25 23 1% 45 18 
Per cent of expense for labor, except 
OPEL LOI ye a AeA Tees caso beie SAT aaa 21 21 21 14 18 
Miscellaneous factors: 
AGE GLOPEFAtOr (YEAS) 5c. os sak Res 51 49 ao 53 54 
Verne orooerator Ss tiie « iis... « sAew alae Ge $696 $615 $498 $650 $517 
Value of real estate per acre of cropland. .. $98 $70 $80 $81 $89 
Value of total capital per acre of cropland. $149 $114 $109 $129 $115 
Value of real estate per acre operated..... $46 $33 $43 $46 $43 
Value of total capital per acre operated... $71 $53 $59 $74 $56 
INTitmDe WOmNOLSES a Miibimin Sin eReG Lik. comten 2a 2.8 ue 2.2 2.2 
Per cent of farms having trucks.......... S34 25 16 22 13 
Per cent of farms having tractors........ 50 52 36 65 45 


VARIATION IN IMPORTANT BUSINESS FACTORS 


The number of farms with different values for each of several business 
factors are given in table 39, by types of farming. 
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TABLE 39. VARIATION IN FACTORS, BY TYPES OF FARMING, 453 Farms, 1937 


Proportion of total number 


Peer 131 122 129 other 40 31 miscel- 
Grade A | Grade B dairy poultry laneous- 
farms farms farms farms type farms 
Per cent Per cent Per cent Per cent Per cent 
Dollars of labor income per farm: 
Weassitmamen | OOO seals «seers kes seat ieee. ane 1 1 1 2 
SEONG OM een cies ye sors ales Shame oe 4 8 2 2 ae 
SERENE R ECON mere uns yoink gad! dec Wow iclktelte wists 8 10 135) 13 10 
SEO Ots lea eee 8 ee tr et A pt ita 14 37 47 20 42 
CU Ot eae Set eee ee os ee eR tar 28 28 26 5p 35 
OOOO Oren het Meh ist a. RA eee a Ac ee 26 10 8 8 7 
BOOOEE GC aI44 OO rn etcetera wee escheat Wal 3 fe 10 3 
FeO OK OME OOO: sere fe aR NAME ooh bee eae 5 4 1 13 SA 
Mone: tirate ls OOO Ra mec ieee so oe cite oe ee: 3 1 7 a 3 
WENT li SA aA ea Buchs ce oe RS ae ies a ch A a 100 100 100 100 100 


Dollars of labor returns per man: 


Tress anyG Oe wis testi kook TRE wae oeeee 1 4 5 5 3 
UE FAG Re cr A RR eel ea ene oie Ses 4 6 16 5 16 
SU SOOM ee Meat ein ea el NO feet ae 8 17 47 8 23 
LC) ENING) Mer tes ce Oct, eM ae oct 11 22 27 22 29 
I (eS Oey Remy Re da ea 20 29 11% 125 16 
I Gti ie RD he = a ya eal re 22 10 9 22 
GORE cee Ie pe) SAAS a ok Me ee 17 6 3 7 
[ASCP BO TO IS tig mee ha mee a a ane ite oleae us 4 8 3 
RiOre ui ansl GOL a) Fehr cot ck Ste tes hae, 2% 9 Z 1 15 3 
Slkcrta lene meee echo yc eeee et ene te We 100 100 100 100 100 


Number of cows per farm: 


IWOSS Ae OC NU Tae shrank ee Raa eee, Menara 3 4 2 65 58 78 
ee Ee We et Lae ane BRS aie ate econ 14 30 29 20 19 
1A 2 ee A aie Sem etre aed aN een ae 41 By 5 % 12 3 
Te Oe eB ws each te Git CP RS ORS ERED TER OR ee 18 13 1 5 
a A ee REM Re NE YN Tae Sch Fara! ane be oor 12 il 5 
PR ih cs Catt bce CRE RCE RO A ee 5 2 
ey A MeO Ree, Oi austicee 5, tan el Mle anak aes 3 2 
BU ao hy a PAL ae en eT a ae Pay ar er eee 1 2 
NOE EAE MATTOS itn ees hare cede eens... aes mio rate 2: 1 
“INGE ses pd arate, gx tad ae at NOR ek EEN, cated 100 100 100 100 100 
Number of animal units, excluding work ani- 
mals, per farm: 
GZSIS Bate nt) (006 sk a ene a nN Pee gee 8 9 60 28 61 
T= Re sae ey RE ne ane 2 oo aed A Re Raters Pe 46 55 34 43 32 
rae Paes Rn Aa, Wares hs Sed <8 tons ahi MERGE 30 24 5 22 7 
RS Pee SALES, 3 lean C2. as gees Bere one 10 6 1 5 
WEOUETUMAL OO tin tay a2 oe awe eaule caeele 6 6 se 2 
RAE 5 LP NG aE cos. Ree Pen aa 100 100 100 100 100 
Number of total productive-man-work units 
per farm: 
HPC ceaE TED Or eteice A teaya. hen elettve wadetons- ie shits 8 3 42 15 42 
BAY DAUIOIOTS Ge BN Ae era Se Ab eS od Ae 19 24 30 20 19 
SOL SI MMe tee oy Pre WE, Beebe baie Nuh cwstirkh or ounh oo alent 20 27 13 18 13 
TE GIO Oi 809 7 chk 3 Mess Cee eel, Wei 26 16 6 OL 10 
LAU typ a OO Aen, OR RACER Bee ee ee Orme lat 15 i 8 6 
WRC SPLAT SO O Menus er ookacae ed in Sein psen eae 16 15 2 12 10 
co) Pt ON At ot OE a ee 100 100 100 100 100 
Number of men per farm: 
Toesout ieitieb.. Oneke Obs mts ban elie ta sae) Wrens dete ae 39 30 66 40 65 
PSA CLS OM Nie Se en es eee ee ee ee ae 12 26 »-. 14 20 & 13 
eh yes AE RT LBs ti, vo hcl ho Te Gh og miteen a shai jars 33 28 15 28 13 
be ert oe) OPA is, ger OR el PA OS ae 3 at 2 5 6 
aye Wiese oe hn a al en ae SRR eA eee oe 8 2 Ba 5 
Sey se) IE, ES 5 OL ed fae 4 oc Piha, Boe unhhroreé a! 2 1 ef 3 
2 sal ie Oe” SN, a eee A eee ae ee ee 2 1 uf 2 
NPE: OE MND. fhe atlar ous, Hie 3) .G,ce,6 at ote ti dim phe ue re 
IVESLE DEAT. EO pt tick b.e Gack 6 Sed ina eed hos 2 1 


bi no eee COLES eR ee Eee 100 100 100 100 100 
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TABLE 39 (continued) 


# 


Me 


oe a ee 
——————————— a 


panes 131 122 
Grade A Grade B 
farms farms 
Per cent Per cent 
Acres of crops per farm: 
Wess tiara Omran: cock die SoG a arennaers 14 t 
FAQS) sae) VG os 0 Ae en ees PgR, cy Os 25 26 
BUH. ts eles eee Tikes sn ht hitomi sts SRR « 22 18 
SOE OOWMM RE Sebel ot fos: As ORR he MS Cem cha 16 Des 
INCOR ERO Pete F138 aun aes OMA MES rik Soe 12 10 
TOOTS Gitte hc. eeoca. ont Seek ohalte Raat cre hance 5 6 
TZU )e sort ge RVR Mere mrr eA cps Cm ee R Sand: 3 6 
WEST VGha TNO Man decks cucty Ae eete ona tennis soars 3 4 
BIS tee ae ee Ae. oct vs tan Me SNe brcte 100 100 
Dollars of total farm capital per farm: 
Resstharn2rO00: 25 ste cites eit eemeuenemeits Dl ne aS 
PAO OOO i rkap OW aha anand teas Gehan Ie 3 5 
BOS FOO Maes Gceld see the) AEP See co 16 20 
BOO eT COU oe deh «ha ORE oe ee eas ee wiS 23 20 
SOROS Palais | wkeiy BRO ators: gi tear tate? 13 24 
TOS0OD = OOO Re tie ae dans oe UR ieee 13 11 
OOO GOOG coon cee saeiity Skies 1s stale cuentas tire eis 10 
OO OOO See Soa honk gue Bee aims vhs Mala Re me 7 6 
SOU 8g OOO 2c 050) stark ao se Rios ra goo ete Rs 4 33 
PROUT 8 OOO okete et cle auttia Ge tap iets 5 y es 
Miarerthant OL 999m -s.1h, ck yea leieratercsualtes retuel ake 6 1 
ARTO Re IN) Wels nae Ona ae ie Rar penne 100 100 
Hundredweight of milk produced per farm: 
NC SSS eG reir 4.00 Wane sortie stole cic aa eomree cee Sta bere 6 13 
POY OSG O18 Pla PU rar ARR 9 MO ge Sem ea DR oe 13 26 
COO 7.0 Oe AE ee ae ieie aor Woe hw poate 19 24 
SOOSOGO sak SUM Ra oar cvatetera ea relia. woe eanMeveys 21 rei 
TOOOS TET OO mek wrt Eimer cron ain =. Oat eR 13 8 
TZU HVVSOG Nes wes ane ele eee eke Sb teo 8 7 
4 QOSTO UO IS Sie Seve Means oo Rh jamie aed eves: & 8 2 
LHOOQ=H1 199 Be Cee Ae Sacah sir 4are srebeuerete 3 2 
INTORS: Chat L79 Oss he sateen nis ie Win anc eres 9 7 
AU {hee eka Meee eye) merece” beet oe ce 100 100 
Hundredweight of milk sold per farm: 
BESS tick OO. ARM we clccieeraie Smee ea ce re eee Sells 8 iv 
AQ SOOO Me hes OE EERE RMUCePe pra lar OMe che 18 30 
COWS Gia k heen 4, cota AHEM aie a ae Zi 20 
S(O O Oca st mee Ae otee heart) IER i aghaartos vi i 
ROOU AGO sae Salakon ie tate win Ere iG See 9 7 
TEZOO STS OO es La clare Llheate tere ed RMI 8 6 
LANES OD cert ye cca hak Sie RR RS 5 1 
LAGOURL 70 Otani ten CUR eels J.08 8 eRe ereiat as 5 3 
More than 1,799...... Dire, Re ee a ta Rhee 5 5 
BLES GED ee MARR cash ano i RRP Tat ask RMR 100 100 
Dollars of milk products sold per farm: 
GES SSH 8 osha 35) Oe a Se ee gener Me ees & Px 
Dipl) GO mare iers RN sitar? kc. wtblbrwe SSN RO kum Bye 2 3 
TOWER Wnt ee deal ae cm hv teas oe oe nee 1 10 
TOO OUD tints is Rete 8 avid as cise bate @ eee 8 24 
LOUW= dita w ner Wt ue ee iebaisic. veo nee 23 29 
1 GOO BURG OU ma ciat erties Asie hax ee sik ee ee 17 14 
Da er ae et see FEWER Ant Ie erent Mraacnes, vs Ch 19 8 
AHO O = OU ae eteue sce tT RC OREM A SGT, 8 13 4 
8 OOF S49 a tie ee eek tN Le Sat ee eee Gn 5 4 
3, DU0=31009 Hite whieh tine keke Acme he hitie s,s 7 2 
NEOES CHAT OOO s. 0c die te We eb eoareueie chen S Ae 5 2 
AR ahs Roe eee Ti ee Pa Uoe wet reece 100 100 


Proportion of total number 


129 other 
dairy 
farms 


Per cent 


40 
poultry 
farms 


Per cent 


31 miscel- 
laneous- 
type farms 


Per cent 
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Range 


Proportion of total number 


St p22 
Grade A Grade B 
farms farms 
Per cent Per cent 
Hundredweight of milk produced per cow: 
Pes CAT VOU oie, eto anitid 2 cote cate alon sna Weence she 1 2 
SYSOP SONAL A. 5 Rie AS peer 8 i Re PO 2 4 
AUN? Oe OT | MAE aOR age cette nih G 13 
SOO riot fe ic hPoes o ate meio hohe azote 15 20 
Oe Aish, Ser ehe coo eh ROR CIR daca Ea 31 28 
Fe AR ie ae ME Pe Rt uses MB, ele eteae tema age 24 23 
RI RO OU See eo ney heka tions Maeatenekt ane 10 ‘ 6 
OHO Oar Peg Te Ate SM ENT oy UNS ce fe eae ae 6 a 
WE Great ato Oerestton cre Co ate el cat lichen treats 4 2 
BOCA ee Mer Tirere iitae hci aoe 100 100 
Crop index: 
Wmace tlian Tien Seattle eee tO ceorapetctel Arts is 10 
(ERR RT eran teenie. Sioa FAL 8 
(pee i car eins Ms ieioetd wears oan vail 18 
OVE Oo ee i yt | Me oie A GHaeS AMC 2 forte Pera, (etc 1) 21 
HO ROO ee et ee een pariern. ia PES ha ee 18 15° 
PUG shah Oiect i, ey st wes ee eosnagh cans ear aes Ns 12 
PO TOMY eet ke ee, cheat eea Sot al ubole ete oaane 11 5 
TSO EHH BG yok Bia aA eee ie bere DRS ea a crac a 6 6 
ALS ACh aot petra eee 450i, Ane alee c ake cuame fo 4 2 
Mores tari 1 4 OMe i we ncdieed oie bone h schon) shea ole 7 3 
Da Tee a one ase gl Moen, EAME Hae Srk Ob ee Rea cee. Ps oar 100 100 
Per cent of milk sold October—March: 
Tees thai A Os tees tone he wideod the wighssiegeeene 10 26 
GANDY 2 ec Meta ATA So eae ee Rie ie Aaetias 45 38 
BS OMe IO Ne ee Ae MS ca pnrst vielen? ya) 20 
1M Wav sleatel a: Wao eeu ean Per ACM Re meee en TE 9 ial 
Lind iaaire ain aly eye. Puecee iP cas eee ovat kc 3 Bas 
4 Dray ew | ey) Oe Me etic, BENE See ep a> ce dead be Oped 100 100 
Per cent of productive-man-work units on 
COWS: 
UPR 8 7D beret ee kee ae De eae era ee, < beh 
ROTO ea Te eet as seas ore bo catia cs oe 1 
AE RIN te AU EN te Pes Nit Ws wats (any ehorehets 2 2 
SAPs Gel lotene Cooie: 5 Ais ce ae aio 8 17 
ELA On a ee ee Se ee RL Mae ates i ibent se 24 34 
Tey VMs OO UM a Sean ee Aira rey ee ear An 41 30 
ROVE ATO OLN ka aaah eh eaten eee its 25 16 
Brey tf) eae Pi ode a eRe) ON Ce anon act ae 100 100 
Tons of milk per man: 
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AACA OW Dene ei hee > Liked henge vhsneposivaets 15 5 
iF tisely tp © te ey sal gaiales Lube Ge S00 See ee ee ry Pe 1 
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Number of productive-man-work units per 
man: 
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Ae LO ees hat, oO cpa eee GeO ntde # enn. Bs 20 22 
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129 other 40 31 miscel- 
dairy poultry laneous- 
farms farms type farms 

Per cent Per cent Per cent 
ch 3, 49 
13 8 10 
13 5 3 
19 28 6 
13 15 6 
16s 22 13 
8 15 Sy 
5 2 on 
9 5 10 
100 100 100 
22 20 32 
13 10 10 
16 10 16 
WE 5 Ne 
14 10 6 
13 23 10 
3 12 10 
5 10 but 
100 100 100 
ie. 
10 28 51 
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TABLE 39 (concluded) 


Proportion of total number 


its 122 129 other 40 31 miscel- 
Grade A Grade B dairy poultry laneous- 
farms farms farms farms type farms 
Per cent Per cent Per cent Per cent Per cent 
Age of operator (years): 
TOES ALANS OER eee. 5 ois as ere ae ae eee 7 5 4 
OS oe ORC AIn nae, ISG «, che ae ak Sty Os i 17 9 ey 13 
F(a O yrs aa havo tations: ohhea cies onsch op eRe eee PEs 29 14 30 Ze 
DOO Oph CAS aie coe, oat as. ues Dao eee bere Bi -21 29 30 32 
GUSGO MS te ls oe co basse alg CU ree ibys 25 oo 18 23 
Wirarethians OO aan fs is. sce eeee eee 8 3 12 8 9 
INGLRODTAINEU 204 t ewh os ale oe rhe a eee 1 e: fe 1 
PL OG ty iay Soret aces AER SO een ee 100 100 100 100 100 
Dollars of expense for labor, per farm: 
Kessithany lOO msec cei ic econ ee ar ee eee 23 16 44 18 45 
OO 22 99 Rain omys cor NG NS eo a Tin, Meu een et 19 23 28 29 29 
SOO AO Gy eerie ii ties sth. tae Meera eee ae 18 25 15 23 13 
SOO GO OR res Meee wey, ok cen BRONTE ee ee 18 18 8 10 7 
OOS OO en aan tach. 5 as kites Rie oa Bente ee Eo 10 7 x 12 3 
INO e gba S99 ae. wes inc Voy koe es ete 12 ilk! 2, 12 3 
NGG alee Sti. Note «up aR ieee eee 100 100 100 100 100 
Dollars of purchased fertilizer, per farm: 
SPeSe ane kai. Aes ade ew tee ke 15 20 42 18 39 
ZO SSO, Bee mein. <i d,aueeomnahetuee an aes 17 11 15 10 19 
AO OR em eods thar cade: snsiieae REPS er he Reem acini iw 14 12 15 3 
CORO rmeten Mites. cs oie SH me Se 14 11 § 7 10 
SOLO Ree te erie a duc hak in oetece ere al 9 8 rf 13 
TOOZIG ONE eiris. seoch-varcicc ths teat. ciate ee ene 18 24 11 30 13 
INMOTe wan LOOM er een ck, wim nyegot Uaernle gers 8 11 F¢ 13 3 
8 TR Ee an Ue Ce ae oF 100 100 100 100 100 


ARBITRARY STANDARD FOR A SUCCESSFUL FARM 


Every farm should strive to maintain a high standard if the business is 
to be profitable. To be the most profitable, farms should have favorable 
size of business, diversity of business, high rates of production, good labor 
efficiency, and efficient use of capital. 


SIZE OF BUSINESS 


1. A herd of 20 cows or more is desirable for both Grade A and Grade B 
farms. Large businesses are the most profitable if they are supported by 
high rates of production, efficient use of labor, and favorable prices. 

2. Dairy farms should have 100 acres or more of crops. 

3. Grade A and Grade B farms should strive for businesses of 600 or 
more productive-man-work units. 

4. No more capital should be used than is necessary to provide good 
land, satisfactory buildings and equipment, and good livestock. On 
Tompkins County farms, $12,000-$13,999 was required with the size of 
business indicated above. 

5. Approximately 2.0 men, with some help in harvest, are required to 
operate a dairy farm of this size. 


DIVERSITY OF BUSINESS 


6. As large a proportion of the milk as is possible should be produced in 
the winter months. 
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7. A ratio of not more than 3.0 to 3.5 acres of crops for each animal 
unit kept should be maintained. 

8. Farms should have a relatively small proportion of their total work 
units on hay and grain, in order to provide satisfactory rotations and labor 
efficiency. 

9. Advantage should be taken of any opportunity to get better-than- 
average prices for products to be sold. Premiums should be obtained, if 
possible. | 


RATES OF PRODUCTION 


10. Production should be 7000 pounds or more of milk per cow. For 
Grade A farms, the butterfat test should average 4.0 per cent. 

11. Yields of the important crops should be from 10 to 40 per cent above 
the average for the region. 

12. Where poultry is a minor enterprise, at least 10 dozens of eggs per 
hen should be produced; where it is the major enterprise, at least 12 dozens 
per hen should be produced. 


LABOR EFFICIENCY 


13. Grade A and Grade B farms should produce 35 tons or more of 
milk per man. 

14. Grade A and Grade B farms should have 300 or more productive- 
man-work units per man. 

15. Grade A and Grade B farms should have as near to 40 acres or more 
of crops per man as is possible, depending on the crop index and the crop- 
ping system. 

CAPITAL EFFICIENCY 


16. The total capital employed should be such that receipts would equal 
the capital in 3.5 years or less, on Grade A and Grade B farms. 

17. From 10 to 15 per cent of the capital employed should be invested in 
COWS. 

18. Grade A farms should operate on not more than $24 in capital per 
man-work unit. Grade B farms should operate on not more than $20 in 
capital per man-work unit. 


SUMMARY 


1. Financial records on 544 farms in Tompkins County, New York, for 
the year ended on March 31, 1938, furnished the data for this study. The 
records were taken by the survey method. 

2. The study was made to ascertain what factors affected labor incomes 
in the area in 1937, and to find out which of these factors were the most 
important. 

3. Because of the differences in prices and the resulting effect on incomes, 
the farms were divided into groups on the basis of the type of market for 
milk, the main product in the area. But all of the farms in each of these 
groups which had as many as 400 hens or more were analyzed in a separate 
group, as poultry farms. Also, the records of farms which received as 
much as $250 or more of outside income or whose receipts differed notice- 
ably from those on most of the farms, were analyzed separately as ‘‘special”’ 
records. 
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4. There resulted 131 farms which sold Grade A milk, 122 which sold 
Grade B milk, 129 which sold milk only to their neighbors or which sold 
cream, butter, or veals, 40 which kept 400 hens or more, 31 which sold 
very little milk with no particular outlet or else sold no milk at all, and 91 
which were classified as special farms. 

5. Dairy cattle made up 84 per cent of the total animal units on the 
farms selling Grade A milk, 81 per cent on the farms selling Grade B milk, 
57 per cent on the other dairy farms, 47 per cent on the poultry farms, 41 
per cent on the miscellaneous-type farms, and 70 per cent on the special 
farms. | 

6. Farms which sold Grade A milk kept an average of 15.6 cows, as 
compared with 13.5 on the farms selling Grade B milk, 4.4 on the other 
dairy farms, 5.9 on the poultry farms, 2.7 on the miscellaneous-type farms, 
and 8.6 on the special farms. Of all the cows in the area, 80 per cent were 
on farms selling Grade A or Grade B milk. 

7. The average number of hens kept on the poultry farms was 656. 
On the other types of farms, the average number of hens ranged from 58 on 
the farms which sold Grade A milk, to 156 on the special farms. | 

8. Other kinds of livestock were not important. An average of less 
than one animal unit of beef cattle was kept per farm. Sheep were most 
important on the miscellaneous-type farms, where an average of 8.5 ewes 
were kept. Hogs were unimportant except as they were kept for home 
butchering. About half of the farms raised one or two hogs a year for this 
purpose. 

9. The average number of acres operated on the farms studied was 140. 
Approximately half of the total acreage was used for the production of 
crops, 32 per cent was used for pasture, 9 per cent was in woods not pas- 
tured, and 6 per cent was left idle. The farmsteads, roads, and fences 
occupied about 4 per cent of the total acreage. 

10. Of the acreage used for the production of crops, about 14 per cent 
was used for intertilled crops, 32 per cent for small grains, and 49 per cent 
for hay. 

11. The principal crops grown were corn for silage, corn for grain, 
potatoes, cabbage, field beans, oats, oats and barley, buckwheat, wheat, 
alfalfa, clover and mixed hay, and timothy. 

12. Approximately one-fourth of the farms had trucks and one-half of 
them had tractors. The farms with tractors were larger, and had better 
labor efficiency, than those depending on horses for power. 

13. The average amount of capital employed was $10,479 on the farms 
that sold Grade A milk, $8969 on the farms that sold Grade B milk, 
$6617 on the other dairy farms, $9210 on the poultry farms, $7129 on the 
miscellaneous-type farms, and $8751 on the special farms. 

14. Of the total amount of capital employed, approximately 66 per cent 
was in real estate, 20 per cent was in livestock, 12 per cent was in equip- 
ment, and 2 per cent was in feed and supplies. The farms where dairying 
was less intensive had a higher proportion of the total capital in real estate, 
and a smaller proportion in livestock, than did the intensive dairy farms. 

15. Of the capital in real estate, 42 per cent was in land, 25 per cent was 
in the operator’s house, and 33 per cent was in other buildings. 

16. The receipts were $3206 per farm on the farms that sold Grade A 
milk, $2504 on the farms that sold Grade B milk, $1281 on the other dairy 


StuDY OF FARMING IN TOMPKINS County, 1937 65 


farms, $3972 on the poultry farms, $1558 on the miscellaneous-type farms, 
and $3373 on the special farms. 

17. The major proportion of the income was derived from the sale of 
market milk on the Grade A and Grade B farms, from the sale of crops and 
eggs on the other dairy and the miscellaneous-type farms, from the sale 
of eggs on the poultry farms, and from work off the farm and the sale of 
market milk on the special farms. 

18. The expenses were $2275 on the farms that sold Grade A milk, 
$2083 on the farms that sold Grade B milk, $1100 on the other dairy farms, 
$3230 on the poultry farms, $1173 on the miscellaneous-type farms, and 
$2387 on the special farms. 

19. Expenses for labor, feed and bedding, and machinery made up ap- 
proximately two-thirds of the total expenses. 

20. The average labor incomes were $407 on the farms that sold Grade 
A milk, —$28 on the farms that sold Grade B milk, —$150 on the other dairy 
farms, $282 on the poultry farms, $29 on the miscellaneous-type farms, 
and $548 on the special farms. 

21. The use of the house, and products furnished by the farm which were 
used by the operator’s family, amounted to approximately $430 per farm. 
Milk, garden, and firewood were the most important farm products from 
the standpoint of value. The operator’s labor earnings were higher than ~ 
labor income by about this amount, for each group of farms. 

22. The differences in prices received for products sold were important 
in causing variations in labor income between types of farming. 

23. Size of business, milk produced per cow, crop yields, and labor effi- 
ciency, were four of the most important factors affecting “labor income. 
The farms which were below average in all of these factors, made average 
labor incomes of —$194 on the farms that sold Grade A milk, —$532 on the 
farms that sold Grade B milk, and —$389 on the other dairy farms. The 
farms which were average or above average in all four of these factors, 
made average labor incomes of $1493 on the farms that sold Grade A 
milk, $624 on the farms that sold Grade B milk, and $176 on the other 
dairy farms. 
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SELECTIVE FACTORS IN MIGRATION FROM A 
NEW YORK RURAL COMMUNITY! 


Amy A. GESSNER 


THE PROBLEM AND METHODS 
IMPORTANCE OF RURAL-URBAN MIGRATION 


Rural-urban migration has been a matter of concern since the beginning 
of the growth of modern cities. It is a problem which has troubled all the 
western nations for the past forty years. As early as 1896 Liberty Hyde 
Bailey wrote: : 

One of the chief difficulties is the failure of country life as it exists at present to 
satisfy the higher social and intellectual aspirations of country people. Whether 
the constant draining away of so much of the best elements in the rural population 
into the towns is due chiefly to this cause or to the superior business opportunities of 


city life may be open to question, but no one can fail to recognize the necessity for 
building up the life of the farm upon its social as well as upon its productive side.? 


This problem became increasingly troubling and focused attention upon 
the differential in satisfactions from rural and urban life. One result of 


_ the widespread concern over urbanward migration was the initiation of the 


is all 


country-life movement with its effort to enrich rural life through com- 
munity organization. In his opening address to the First Wisconsin 
Country Life Conference, Dean Harry L. Russell said: © + 
Social sterility and temperamental attitude of mind have been in large measure, 
the primary cause for the drainage of the larger part of the vital resources of the 
country to the city. The necessity for stemming this tide is now recognized more 
forcibly than ever before. In order that the country shall continue to supply the 
city with brains, the virility of the original stock must be kept unimpaired, and to do 
this we must have some of the best remain in the country. Only when the country 
supplies the wants and needs of man, social and intellectual, as well as physical and 
material, when the prizes of the game of life are awarded in proportionate measures 
to those outside urban walls, then and then only will the call of the farm exert a 
sufficiently strong influence to hold a fair proportion of country youth.’ 


Tremendous change has come to rural areas, as well as to the nation 
as a whole, since these first alarms were sounded. How have these changes 
affected the character of the migration from rural areas? Has increased 
accessibility for rural people to the comforts of urban areas changed the 
trend which was so marked three decades ago? There is no simple answer 
to this question, so complex have been the forces operating upon agriculture 
and rural life since that time. 


Many studies have been made of rural migration, with diverse con- 
clusions regarding the selective nature of this migration. This diversity 
does not appear to be associated with time and the changes it brings, since 
recent studies differ among themselves rather than with earlier studies. 


1This bulletin is a condensation of the first part of a thesis presented to the Faculty of the Graduate 
School of Cornell University, September 1939, in partial fulfillment of the requirements for the degree of 
doctor of philosophy. jae ; 

2Bailey, Liberty Hyde. Report of the Roosevelt Commission on Country Life. (Reference on p. 16.) 
February 9, 1907. : : ¥ 

8First Wisconsin Country Life Conference. Univ. Wisconsin. Bul. 472. (Reference on p. 10.) 
February 1911. 
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~The present study was designed to make a contribution to the research 
methods involved and to ascertain the facts for Belleville, and not to make 
any generalizations from the data for a single community. 

Only one of the studies need be cited here, the first one made in the Belle- 
ville, New York, area! It was not a study of selectivity, but rather of the 
amount of migration from the community, the distance of migration, and 
the achievements of some of the migrants, illustrating the importance of 
the rural community, “‘the very seed bed of national life.” No compari- 
sons were drawn between those who had remained in the community and 
those who had left except in the matter of occupation. However, the 
conclusion was drawn that because certain strong families had persisted in 
the community, and “‘community life itself has been positive, vinle and 
progressive”’ folk depletion had not occurred as a result of migration. The 
group studied included all graduates of the local academy during the 
ninety-six years of its history. 

-It is a well-established fact that the whole population of the nation 
depends upon the quality of that in rural areas. These areas produce the 
surplus which fills in the ranks of urban dwellers who do not replace their 
numbers. If the city’s superior opportunities, economic, educational, and. 
social, have been causing folk depletion, all the nation’s efforts to subsidize 
agriculture, to provide better educational opportunity, and to aid the 
community in enriching its own social and cultural life must be regarded as 
indispensable to maintaining the nation, for by these means are the rural 
communities made attractive to the able and ambitious. 


THE PROBLEM 


The object of this study was to answer two questions: 

1. Are selective factors operating in the migration of rural young people 
from the community in which they were reared? 

2. Are selective factors operating to differentiate between. those who 
migrate to other rural areas and those who go to urban areas? 


THE AREA STUDIED 


The rural community of Belleville, New York, was selected as the field 
in which to seek the answer to the questions stated above for two major 
reasons. First, because this was the area covered by the earher study? 
Here was an opportunity to make some observations of the effects of time 
upon the extent and character of migration. 

The second reason was the interest of the citizens themselves in the 
possible findings. Changes in such institutions as the church, the grange, 
and other organizations which once flourished in the community led these 
long resident there to question whether these changes were the effect af 
migration. So interested were the community leaders in this problem 
that they voted a portion of the income from the endowment fund of the 
local academy to aid in the study. 

.. Two areas are covered by this study, one contained within the other. 
The first is the centralized school district of Union Academy, which in- 
cludes the village of Belleville and the area within a five-mile radius on all 


“oes national influence of a single farm community. By Emily FP. Hoag. U.S Agr. Dept. Bel. S84 
SSee footnote 4. 
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SCALE, MILES 


FicurE 1. THE BELLEVILLE COMMUNITY AND THE CENTRAL-SCHOOL DISTRICT 


_ sides except the east, where it is limited to two or three miles. This school 
» district covers parts of the towns of Ellisburg, Henderson, and Adams, in 
" the southwestern corner of Jefferson County. The town of Ellisburg is 
bounded on the west by Lake Ontario, just south of Henderson Harbor. The 
second area is the Belleville community, the northern and eastern portion 
of the school district, and centering about the village of Belleville for a 
radius of three to five miles. This is the area from which most of the 
students came when the academy was a private school, and which Miss 
Hoag used for a large part of her study; the same boundaries were used in 

| this study so that the data might be comparable. 
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Galpin, in My Drift into Rural Sociology, speaks of the village of Belle- 
ville as ‘‘a small hamlet—a spot of trade in among the farms of a great 
dairy country’’.6 This is the richest agricultural area of the county and 
one of the best in the State. The western part of the area closer to the lake 
is sandy and not quite so desirable agriculturally as the section farther east. 
The smaller area of the community, as contrasted with that of the district, 
includes none of the sandy soil; all the soil is of superior quality. 

The village itself, with a population of a little more than 300, is no 
longer incorporated. It serves a limited trade area for groceries, garage 
service, church, and grange. Its school area is considerably larger than 
its trade area. It lies five miles west of Adams, a growing trade center 
of 1600, which includes the Belleville community in its banking, milk- 
marketing, and motion-picture area. Belleville is 25 miles south of 
Watertown, the county seat, a prosperous city of 32,000 which is a shop- 
ping and medical center for a large area, including Belleville. A few of the 
residents of the Belleville area drive to work in Watertown each day. 

Belleville is an old and long-established community, rich in history and 
tradition, particularly its tradition for. education. Its early settlers 
from eastern New York and New England brought to it a high regard for 
education and religion. First settled in 1802, it had a school by 1805, and 
the Baptist church was organized in 1807. The Union Academy, around 
which the community’s life has always centered, had its beginnings in 1824, 
then under the name of the Union Literary Society. 

The character of the population which this community had attracted to 
it was evidenced in the support which it gave this school. The present 
endowment fund is $74,000. But the value which the citizens placed upon 
education was also evidenced in the steady increase in enrollment. The 
majority of those attending have been the sons and daughters of farmers, 
and farmers have supported and controlled it. 


THE METHOD OF STUDY 


It is probable that no other trait is more valued in society today than 
mental ability. There could be no more significant thing on which to com- 
pare the migrant with the non-migrant in the community’s own terms. 
But the widely accepted measure of mental ability, the intelligence-test 
score, was not available. However, complete records of high-school grades 
could be obtained for the younger migrants. Only those who had spent 
one year or more at Union Academy between the years 1919 to 1938 were 
included in the study. The study was begun with the year 1919 because 
Miss Hoag’s study covered up to that time. The data were gathered in 
July and August of 1938, which set the upper limit of the study. 

A card was made for each student who had entered the academy between 
1919 and 1938 and remained one year or more. The alumni records, the 
principal of the school, old residents, and relatives of the one-time student 
were consulted for information regarding the address and occupation of the 
student. Of course, many of the students were still in the community 
area and their homes were visited in the process of the field study described 
below. Those who were not reached by the field schedule were sent a 
questionnaire and a letter asking for their cooperation. Satisfactory com- 


6Galpin, Charles J. My drift into rural sociology, p. 5. Univ. Louisiana Press. 1938. 
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parison between the migrant and non-migrant young people could have 
been made only on the basis of achievement in high school as measured by 


grades, and by age and sex, all of which were available from the school 


records. However, it was deemed advisable to send the questionnaire to 
each student to check the information on his present place of residence as 
furnished by the local citizens and to obtain additional information. 
A summary of the questionnaire returns is given under the description of 
the sample. 


The students were also listed on tabulation sheets according to the 
calendar year in which they entered Union Academy. Age and sex were 
recorded. Averages for each year’s work while at Union Academy were 
computed and entered for each student. The classes averaged 26 pupils 
for each grade. The student was given a rank for each year’s work, 
depending upon his position in relation to his fellow classmates. Then 
these ranks were averaged to give him an average rank for his whole high- 
school career. The next step was to group the class with which he finished 
into fourths according to rank, and his‘final position was thus established 
on the basis of his average rank in an upper or lower fourth of the class. 
For example, a student might rank second in his freshman year, fourth asa 
sophomore, fourth as a junior, and second in his senior year. This would 
give him an average rank of third, which would put him in the top fourth 
in any of the classes. 


Students who did not complete a full academic year were not included 
because of insufficient records for averaging and ranking. However, be- 
cause students who had spent but one year were included, the final position 
for some was established on the basis of fewer years’ work than for others. 
Courses of study differed to some extent for different students, but in a 
school of this size, a little more than 100 pupils, on the average, there is not 
a great variety of offerings. 

The second major phase of this study (not fully reported in this bulle- 
tin), the comparison of the families long established in the community 
with the more recent immigrants, was approached by the use of a field 
schedule. These schedules contributed data on the parental homes, which 
were compared with information about those migrant and non-migrant 
students whose homes were covered by the study. 


The data from the returned questionnaires, field schedules, and school 
records were transferred to Hollerith cards, and tabulations were made by 
machine. 


THE SAMPLE STUDIED 


The high-school records supplied data on a total of 494 students who 
entered between September 1919 and September 1938. There was a pre- 


- ponderance of females among them, in accordance with the expectation for 


wie 


rural high schools. Their present ages range from 15 to 37 with an average 
age of 25 years. Of this total, 75 are still attending Union Academy, 2438 
have left the school district, and 173 are still in the district. Of these 173, 
17 are away at school but their parents are still in the district and the stu- 
dents are not considered as having left. Of the 243 who have left, 8 are 
still in high school, and 2 are attending trade school or college. 
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Present distribution of 494 students of Union Academy, 1919-38 


Stitlattendine Union A Cademiy seers |. te ee 79 
Deceased ern. «an ee eee con ee 3 
HET SCHOO! GISLTICL co secre rams Be Gorn et eee 243 
SEL it SCHOOL GIStrict 45s. teeeiene. c Ba ne ec 173 


No address was obtainable for 18 of the former students who had left 
the area, and no questionnaires were sent to those still in high school. 
Therefore questionnaires were sent to 217 of those who had left. Question- 
naires were sent to 54 of the 173 still in the school district because they 
were not in the area covered by the field schedule. Replies were received 
from 69 of the 217 and from 13 of the 54. Fourteen questionnaires ad- 
dressed to those who had left the district were returned because of incorrect 


address. Therefore 82 replies were returned from the 257 who actually 


received questionnaires, making a return of 32 per cent for the data on the 
questionnaires. 

The facts concerning migration and school rank did not depend on the 
questionnaires, but involved more than two-thirds of the total pupils 
studied. The 83 students still in high school and the three who had died 
have not been included in the tabulations. For the purpose cf this report 
it was also decided to omit the 69 former students who left the community 
with their parents, because they did not migrate voluntarily. This leaves 
a basic sample of 339, or 68 per cent of the total, for whom data on migra- 
tion and school ranks are available. The samples for the other factors 
vary, depending upon the source of information concerning them. Infor- 
mation on all factors analyzed is available for the 105 students covered by 
the field schedule. Almost complete information was obtained about the 
82 who answered the questionnaires. Some factors were covered for the 
43 students who had left the area, and who did not answer the question- 
naire, but whose parents were included in the area of field study. Con- 
sequently the sample reported on varies from factor to factor. Where 
failure to obtain data on a certain factor for the whole group introduces a 
possible bias, this is discussed in connection with that factor. 


Families in the community 


The field schedule was obtained from 397 families, all except one resident 
in the area included within the boundaries established in Miss Hoag’s 
study. Though the community boundaries have changed, as explained 
in the section on the community, it seemed desirable to follow the limits set 
by the previous study for the sake of comparison. 

Two hundred of these families lived on farms in the open country, 63 in 
non-farm homes in the open country, 117 in village homes in Belleville or 
Woodville, and 17 in farm homes within the village limits. Neither 
Belleville nor Woodville is an incorporated village, but for Belleville the 
limits of the now dissolved corporation were applied, and in Woodville, 
those homes which were closely centered about the service agencies of the 
hamlet were classified as village homes. 

This field schedule included data on the membership of the family, 
tenure status, income, mobility, organization membership and participa- 
tion, trade centers patronized, residence, occupation, and education of sons 
and daughters who had left the community. 


MIGRATION FROM A RurAL New YORK COMMUNITY 9) 


FACTORS AFFECTING MIGRATION 
EXTENT OF MIGRATION 


For more than a century Union Academy has been training the boys and 
girls of the Belleville community for life on the farms and in the villages of 
the community as well as in distant cities and even foreign lands. It is 
interesting to find that the proportion of migrants from the community 
among the students registered in the years 1919 to 1938 is almost identical 
with the proportion among those of the period 1824 to 1919. Fifty-four 
per cent of the first group studied had migrated, compared with forty-nine 
per cent of the more recent students. 

A good deal of Miss Hoag’s study was devoted to an analysis of the dis- 
tance of migration and the size of the community lived in. There has 
been little change in this distribution when the two studies are compared. 
She classified her sample by the size of the community in or near which the 
former students resided, so that the number living on farms is not known. 
She found that 47 per cent were living in or near centers of 5000 or more. 
In the present study it was found that only 19 per cent were living in cen- 
ters of 2500 or more. Some of the difference may be due to her classification 
of the place of residence by the post office from which mail was received, 
but it seems doubtful that all the difference could be attributed to this 
fact. Of course, a larger proportion of the present sample will eventually 
go to urban areas. However, this difference may indicate a lessening of 
urbanward migration from this community. 

Comparison of distance of migration is given in the table below. It 
will be seen that the more recent group tends to show a slightly more 
limited range of migration, which may be attributable to a larger propor- 
tion of adolescents among them. 


TABLE 1. Distance oF MIGRATION OF FORMER STUDENTS ATTENDING UNION 
ACADEMY BETWEEN 1824 AND 1919, COMPARED WITH THOSE ATTENDING BETWEEN 
1919 anpD 19388 


SSS SSS 


Hoag sample Present study 
1824—1919* 1919-1938 
Per cent Per cent 
MPAOTELR A COUTIETICS.. 00 an wie Se ee 8% RR nat xe aaah saan hee” 2 O: ee 
In United States outside New York State........-..2-- seer eee 17 6 
In New York State outside Jefferson County...... Se oe ees eee ene 15 21a 
In Jefferson County outside community or Gast rictwe cavities cee 20 26 
a ARIS NGI (S01 6 een een one i ae ene nee ee ae me 46 47 
Cree eS ries PhO ah titan 1 A rata Alaa, cide tie lesiprsgeueeNs ohe.6 wate oe Co eens 100 100 


*See footnote 4, page 4. 


In both groups, about half of the students have left the district, and 
half have remained. What are the differences between these two groups? 
They are analyzed in this section for the factors of age, sex, achievement 
in school, number of years of schooling, whether farm- or village-reared, 
and for certain factors in the parental home. , b 


AGE IN RELATION TO PRESENT PLACE OF RESIDENCE 


Writers on rural life frequently comment on the fact that the com- 
munity is being bled by the city of its brightest manhood and womanhood 
in the vigor of their youth, leaving the dependent young and old in the 
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rural areas to be supported by a smaller proportion of productive workers. 
This study cannot contribute much information on this matter of age selec- 
tion in migration for two reasons: first, because of the nature of the sample. 
The age range is limited by the fact that it was chosen to cover only a 
time section (19 years) of the students who have attended Union Academy. 
In fact, the whole group covered by this study might well be regarded as 
young people. Their average age at the present time is 25 and the range is 
from 15 to 37. Secondly, the ages at which the now older migrants left are 
not known. This question was omitted from the questionnaire for the 
sake of brevity. Migrants and non-migrants within a very limited age 
range are compared, and consequently there is a reversal of the generaliza- 
tion made by most investigators of this problem. 

These data are most useful, however, in indicating what changes may be 
expected in the migrations of the group now in the community as they 
grow older. The proportions from the older age groups which have mi- 
grated may be some measure of what can be expected for the younger 
portion of the sample. 

The analysis of the age factor in relation to these migrants and non- 
migrants is also interesting in view of the theory frequently advanced in 
connection with youth studies that the-young people of rural communities 
are no longer leaving those communities, because of the curtailment of 
opportunities elsewhere. 

In table 2 is shown a pronounced difference in age between those who are 
still in the area and those who left. Half of the migrants are over 25, 
whereas only 43 per cent of the tota sample are in that age group. Six 
of each ten of those under 21 are still in the district. The older they are 
the more likely they are to be outside the district. As these former stu- 
dents grow older more of them will leave the district. Thus it would 
appear that when it is said that the district now has about 50 per cent of 
those it educates, it must be recognized that they are not all in their most 
productive years. At any time there will be 50 per cent of the former stu- 
dents of the school resident in the district, but that will always include a 
large number just out of school, who will eventually migrate. 

If this particular group were resurveyed ten years from now the majority 
would be close to the peak of their productive years, and a considerable 
difference would be found in the proportions of migrants. | 

Estimates were made on the basis of the figures in table 2 for the prob- 
able situation ten years from now. The group now 15 to 17 years of age 
will be 25 to 27, and accordingly 47.3 per cent, or 10 of them, will be gone. 
The same proportion of the group now 18 to 20 will then be gone, or 29 
persons. Sixty-nine per cent of the group now 21 to 25 will be gone, or 
73 persons. ‘Two-thirds of those now 26 to 30 will be gone, or 61 of that 
group. Although the increases for the two oldest groups cannot be esti- 
mated, a total of 209 of the students now out of school will be gone. Since 
70 per cent of those in the older-age groups who have gone away to school 
have left, 11 more should be added to the 209 to get the total number 
who will be gone 10 years from now. This gives a total of 220 migrants, or 
66 per cent. Therefore the district stands to lose many more of this 
group of former students. ; 

By comparing the size of the communities lived in at the present time 
by the various age groups it is possible to obtain some idea of where these 
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TABLE 2. AGE oF FORMER STUDENTS IN RELATION TO PRESENT LOCATION WITHIN 
OR OUTSIDE THE SCHOOL DISTRICT 


Present location 


Present age in years Not in school Away at school 
Total In the Outside the Parents in 
district district the district 
Number Number Number Number 

(OES eee ae oe arene ec eee re 331 156 158 17 
ME? Rho foie aig ee SSW wisi ao a0 se os 22 13 4 5 
Fi ares UR rcs an canioy sia, SPs Susman wY wile lie ce ae 62 36 20 6 
ee erern ees, ante apie lose ie loteeedle,e 7a) «P'a).ensl sis 104 43 55 6 
NR ee ctl. ash 's lance feline 8 afefe+ 's SPRIEls, eee 91 48 43 0 
lee PAG Marys cep saadots ozone ciclo. sahiya.'e. dh mouer ae 49 15 34 0 
| ig OSS RAO A cierto a 3 1 2 0 


Distribution of present location by age classes 


Per cent Per cent Per cent Per cent 

Morale et ae ws hele fosrge rete 100 100 100 100 
Me He ie ee Soret Sis So COS aE em I 7 8 3 29 
Heli pace core oie os cus ae tO ig eran a 19 23 13 35 
EE ERG age IE IES Sat SP Ai en nea 30 28 34 36 
TEE pele See a Ee 28 30 Paff 0 
25 SB 5 Se NS ore rnc: cries Ow mae ae 15 10 22 0 
See Jaen dom he ci elon anes rocesistiene: sees 1 1 1 0 


BRO OTA VELA Gar ns aisle: ccvystajernsce 100 47 48% a 
NG ie Se a crs 100 59 18 23 
1p AQ Ss te PS oe Serra Ree goes 100 58 32 10 
Ta Sa a ap ae Cea See ae ins gr athe ane eee 100 41 53 6 
OVER O90 Ra opt eat A Sar IPE SESE Se AC ae 100 Do 47 
SRS pee ee Pee ce ooo ede c's pela igerice se 100 31 69 0 
Bea Re cia s aveline el aracchet steaviohg tele & 100 “i * * 


*Numbers too small to figure percentages on them. 


younger folks who are likely to leave the community will go. It can be 
seen from table 3 that more of the younger individuals reside in rural areas 
and more of the older ones in cities. Fifty-eight per cent of those residing 
in cities are over 25, but only 43 per cent of the whole sample are over 25. 
Furthermore 31 per cent of those residing in rural areas are under 21, but 
only 8 per cent of those in cities are under 21. 

This tendency for the older migrants to live in larger centers suggests 
that if complete data had been obtained on their moves from place to 
place, support might have been found for the theory that migration pro- 
ceeds outward from an area in wavelike movements. These younger people 
who are still in smaller centers may through subsequent moves finally 
reach the city. 

The association between age and present location suggests that more of 
this sample will be residents of cities ten years from now than at the present 
time. It is estimated that ten years from now 25 to 30 per cent of these 
former students will be city dwellers, instead of 19 per cent as at the 
present time, assuming no fundamental change in general conditions in that 
period. 
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TABLE 3. AGE IN RELATION TO PRESENT LOCATION OF FORMER STUDENTS ON FARMS, 
IN VILLAGES AND IN NON-FARM HoMEs, OR IN URBAN AREAS ; 


Present location 


Present age Total ; 
In villages Total in as In the army 
On farms and non- rural ateas In cities or navy 
| farm homes 
Number N umber Number Number Number Number 
abotaleaes sues. 317 A130 110 249 59 9 
Mepaadegh eet sihic. oiler « 21 11 8 19 2 0 
ree cessed onc cae smo: .-c 62 39 19 58 3 1 
Fees A ra a 97 41 au! 72 20 5 
ON Oe | ee 87 31 36 67% 20 0 
MOOR chek de ks 47 15 15 30 14 3 
BO Oites clo eval c 3 2 1 3 0 0 
Distribution of place of residence by age classes 
Per cent ‘Per cent Per cent Per cent Per cent Per cent 
AROGAS © acne. 100 100 100 100 100 100 
(Jeet Ey (kek ff 8 7 8 3 0 
ee Os Ss oe tats 0s 20 28 17 23 5 * 
Base e) SSAA soc kona s 30 30 28 29 34 * 
Oo Mehe cies eels. 27 22 33 oT. 34 0 
SESS oe 15 at 14 12 24 * 
S30 Gee eee il 1 ] 1 0 0 
Distribution of age classes by place of residence 
Per cent Per cent Per cent Per cent Per cent Per ceni 
Total or 
average..... 100 43 35 79 19 3 
53 BS 100 52 38 91 10 0 
HSN eke lesa Rls oom 100 62 31 94 5 2 
PAU BO ic ect a'e a 100 42 32 74 ul 5 
BOS er os eae 100. 36 41 77 23 0 
Rea tac tedey OSs wees 100 32 32 64 30 6 
DC ay A See eee ea 100 67 353 100 0 0 
*Numbers too small to figure percentages on them. 
A Per Cent 
aS 43 35 19 3 
Total x Fs A ' scccewccee ry H Serversres 


32 


bl’) =z sree rr Ser jeer ecerrerererr 


18-20 


B= 25 


26 -30 


539 


Present Location. 
In villages In army 
ems and non- arm Gn city =a or ney 


FIGURE 2. RELATION OF AGE OF FORMER STUDENTS TO PRESENT PLACE OF RESIDENCE 
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To carry the analysis further, rural residents are classed in two groups: 
those on farms and those in villages and in non-farm residences. In 
table 3 it is shown that the farms have the largest proportions from the 
younger age groups. Only 34 per cent of these former students who are on 
farms are over 25, and 38 per'cent of those in villages, whereas 58 per cent 
of those’in urban areas are in that group.. Thirty-six per cent of those on 
farms are under 21, and 25 per cent of those in villages, but only eight 
per cent of those in cities are under 21. itn.” . ; 

In summary, age is a factor to some extent associated with migration 
of these former students of Union Academy. It is related to movement 
from the district, and from this rural area to cities. It is evident that 
this study can be regarded only as a cross-section in time. It is represen- 
tative of the situation of the district for any similar period of time. It is 
certain that the migration described above does not indicate the total 
migration which this particular group of students will make. 


SEX IN RELATION TO PRESENT PLACE OF RESIDENCE 


It was one of the classic laws of migration formulated by Ravenstein 
that ‘females are more migratory than males’’.’?’ Many studies of rural- 
-urban migration indicate that a considerably larger proportion of females 
than of males leave the farms and rural areas for the city. Cities furnish 
increasing vocational opportunities for women. The rural areas offer 
little opportunity for economic independence or vocational achievement to 
young women, aside from teaching school. | 

Some features of this sample need to be pointed out before discussing 
the data on the subject of sex selection. Information for all individuals 
was obtained on the factor of sex. However, because information on the 
size of the community lived in at present is not known for 27 persons, the 
sample is cut down somewhat in the tables on distribution according to the 
size of present place of residence. 


TABLE 4. SEx oF FORMER STUDENTS IN RELATION TO PRESENT LOCATION WITHIN OR 
OUTSIDE THE SCHOOL DISTRICT 


Present location 


Sex Total Not in school Away at school 
In the Outside the . Parents in 

district district district 

Number Number Number Number 
SCHL MP UR see) eS ince 339 156 166 ize 
ETE : Ag ee ae 152 evi 67 8 
Re SIE aR TOM. sigs siz eae ee: 187 79 99 9 

Per cent Per cent Per cent Per cent 
SORA Reet RSE: oRise TING Do oA 100 100 100 100 
MER ee tite tae ot elle Sorat 45 49 40 47 
DRE ne rg Soe ee ee 55 fail 60 53 

Per cent Per cent Per cent Per cent 
otal OF AVECLAPE. 6. ois. 100 5 
MR eee Reena, cc. scaioke «ec 100 51 44 5 
VLYSUTETS (oe) Saou ge ee 100 42 On 5 

7Ravenstein, E.G. Thelawsof migration. Royal Statis. Soc. Journ. 48: 167-235. 1885. 
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It will be seen upon reference to table 4 that there are eleven per cent 
more females than males in this group of former students. Attendance 
at high school in this rural area has apparently been somewhat more a 
privilege of the girls than of the boys because a check of census figures 
for 1930 shows a preponderance of males in the county, in the age groups 
which would have contributed to the high-school group. There seems 
little reason to believe that this particular area should be strikingly dif- 
ferent from the other sections of the county in its sex ratio, and it must 
have as many or more males than females. It must be reasoned, therefore, 
that high-school attendance for one year or more operates as a sex-selective 
factor in this rural high school. 

This picture is not changing, since a tally reveals that all of the last 
five classes entering had a small preponderance of females. One possible 
explanation is that farm boys who finish eight grades are past the age of 
compulsory attendance and drop out of school without entering high 
school. Also more of the boys who entered high school at 15 dropped out 
of school when they became 16 without finishing the year. The girl 
feels she needs high school more for preparation for the vocation she will 


enter, whereas the boy who is learning his vocation by working with his 


father on the home farm, may feel that further schooling will not help him. 
Or, again, it may not be a volitional matter, but rather that the boy must 
leave school as soon as the law allows because he is needed on the farm. 

As a result-of this preponderance of females in the sample, they com- 
prise a larger proportion than do the males both of those still in the com- 
munity and of those who have left. However, nineteen per cent more of 
those who have left are females, compared with only one per cent more 
females among those still in the district. Stated another way, nine per 
cent more of the girls than of the boys have left the district. 

Do the female migrants go to other rural areas or migrate to the cities? 
Data on rural and urban residence in relation to the factor of sex are given 
in table 5. The proportion of females among those resident in cities 
exceeds the proportion of males by 33 per cent, but among those resident 
in rural areas, the proportion of females exceeds the proportion of males 
by only 7 per cent. Nine per cent more of the females than of the males 
are now resident in cities. 

Grouping the rural residents into farm, and village and non-farm, gives 
an interesting reversal of proportions (table 6). For the first time one of 
the categories shows a preponderance of males, and that is among the 
farm residents. Eleven per cent more of those on farms are males. The 
greatest difference in the proportions of the sexes is found among the 
village and non-farm residents. There the females exceed the males by 
almost thirty per cent. Seventeen per cent more of the boys than of the 
girls reside on farms, but fourteen per cent more of the girls reside in villages 
or in non-farm residences, and nine per cent more of the girls than of the 
boys are in cities. 

A special tally shows that the preponderance of males on farms is due 
to the preponderance of males among those who have remained on farms 
in the district. When those on farms in the district are compared with 
those on farms outside the district it is found that men and women have 
moved in equal numbers to farms outside, but that larger numbers of the 
women than of the men have left the farms in this district. The farms of 
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TABLE 5. Sex or FoRMER STUDENTS IN RELATION TO PRESENT LOCATION IN RURAL 
OR URBAN AREAS 


Present location 


Sex Total 
In rural In cities In army 
areas or navy 
Number Number Number Number 
ShOtalse aes oe a eet 324 258 62 9 
Oe e ste Tay e394 147 117 21 9 
eeTIA ete sero Mase ts be oe 177 136 41 (0) 
Distribution of present location by sexes 
Per cent Per cent Per cent Per cent 
Pi Gtalets aa ak maken socks 100 100 100 100 
IO. SONIA Ga oaths 45 46 34 100 
Usa fabs ee ees a! Gi ot ee EE 55 54 66 0 
Distribution of sexes by present location 
Per cent Per cent Per cent Per cent 
Total or average: . 6s 100 78 19 aa eke 
MP aAleharti occa ins Sicha ace 100 80* 14* 6 
ttle rreh. | css ears seehend cune eens 100 77* 23* 0 


*These percentages are not directly comparable because of the 6 per cent of males in the army and navy. 
However, if this is eliminated the percentage of males in cities would be 15 and in rural areas 85._ So far 
as migration is concerned, members of the army and navy may legitimately be classed with those in cities, 


in contrast to those in rural areas.: 
& 


TABLE 6. SrEx oF FORMER STUDENTS IN RELATION TO PRESENT LOCATION ON FARMS, 
IN VILLAGES AND IN NON-FARM HOMES, OR IN URBAN AREAS 


Present location 


Sex Total 


In villages 
On farms and in non- In cities paitlegetee ¥ 
, farm homes 
Number Number Number Number Number 
POCA Lc cre tate etanate Shere ed ote, alvevte 324 139 114 62 
AR It Osc dns edie «cz Sis ood. wie, 147 06 40 Zit 9 
MP ETIALG in srs. Hide thie: Fees tescenl ae 177 62 74 41 0 
Distribution of present location by sexes 
Per cent Per cent Per cent Per cent Per cent 
Beebe b ceed cca ciaksve. doe ieondy ccd o's 100 110 100 100 100 
SEA Se Fae errr ein ee er ee 45 655 35 34 100 
MMIII AGN ts cite gh ace acetate tote iw Tete 55 45 65 66 0 
Distribution of sexes by present location ® 
Per cent Per cent Per cent Per cent Per cent 
GEA Ras LCT aie her en ete 100 35 19 3 
ENTS Ae GP cr ea DOC a 100 53 27 14 6 


een cc 1 Mauna Skereicu ie O Grd Mer tines. ls TO eae 100 35 42 23 0 


LL IEA ED Cee En Sea SST LSS A ae 
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the district sent more girls than boys to high school, but of the former 
students now residing on farms many more are men. Fifty-seven of a 
hundred former students now resident on farms in the district are males, 
but only forty-three of a hundred students resident on farms at the time 
of attending high school were males. 

Almost all investigators find that males migrate greater distances 
than do females. The distance of migration from the school district in 
relation to sex is shown in table 7. These data support the findings of 
other investigators so far as movement outside the State is concerned. 
Males exceed females by fifty-five per cent among those who have left 
the State. This difference in proportion is reversed in the case of the 
group resident in other parts of Jefferson County outside the adjacent 
townships. The preponderance of females in this case is accounted for 
by their number in the city of Watertown, the county seat. 


TABLE 7. SeEx oF FoRMER STUDENTS IN RELATION TO THE DISTANCE FROM THE 
SCHOOL DISTRICT OF THEIR PRESENT LOCATION 


Distance from the district 


Sex Total In the In Elsewhere Thi Elsewhere | Elsewhere 
school adjacent te eas! adjacent ae sto 
district townships Prainty counties State rte 
Number Number Number Number Number Number Number 
Rotale haste. cx S2o pbrgs: 38 36 18 42 18 
INSITE Rs eek ae 147 85 21 8 4 15 14 
MemMale. oie ae 178 88 ibs 28 14 27 4 


Distribution of distance from the district by sexes 


Per cent Per cent Per cent Per ceni Per cent Per cent ) Per ceni 
ERG Galen en eee 100 100 100 100 100 100 100 
INTERIOR one erate ferte < 45 49 55 22 22 36 78 
ESETIAIE) Ria wets ame DO 51 45 78 | 78 64 22 


Distribution of sexes by distance from the district 


; 
Per cent Per cent Per cent Per cent Per ceni Per ceni Per ceni 
Total or 
average...... 100 52 th Bi 6 13 6 
NUE Arcata de cr ete 100 58 14 5 S 10 10 
emule se. ovick ccrrek 100 49 10 16 8 15 2 


It is evident from these data that there are sex differences in distance of 
migration. More of the women have migrated greater distances from the 
district until state boundaries are reached, but beyond that the men 
predominate among the migrants. 

In summary of this section on sex as a factor in migration, using migrant 
and non-migrant for comparison, it can be said: 


1. There are 11 per cent more women than men in this group of former 
high-school students. 

2. Nine per cent more of the women than of the men have migrated 
from the district and are not now in school, 
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3. Nine per cent more of the women than of the men have migrated to 
cities. 

4. A much smaller proportion of the women than of the men are on 
farms. It is true, of course, that a slightly larger proportion of the 
men than of the women lived on farms while going to high school, but 
the difference was not nearly as great as between the proportions of 
the two sexes now residing on farms, which is 17 per cent. 

5. The proportion of these women students now living in villages or 
in non-farm residences exceeds the proportion of males residing 
there by 15 per cent. 

6. A larger proportion of the women students have migrated from the 

county but a larger proportion of the men have gone outside the State. 


ACHIEVEMENT IN SCHOOL WORK IN RELATION TO MIGRATION 


One of the primary purposes of this study is to test the hypothesis 
that rural-urban migration is increasing the proportion of the less mentally 
able in the rural population because the city attracts the most capable 
rural young people. Various measures have been used in comparing 
the ability of migrants and non-migrants. Gist and Clark used the results 
of Terman Intelligence Tests taken in rural high schools.* Otto Klineberg 
used an average of school grades at elementary level.? Mueller, in his 
study of migrants from villages in Germany, used the grades in the three 
subjects which all students were required to take.!? Almost all studies 
compare migrants with non-migrants on the basis of the number of years 
of schooling they have had. Occupations followed by migrants and non- 
migrants are widely used as indicators of mental ability. 

In this study grades achieved in high school have been used as indicators 
of certain qualities, attitudes, and achievements, the decrease of which 
in any great degree impoverishes a community. 

It is recognized that school achievement cannot be safely used as a 
measure of ‘intelligence’, if the latter implies innate mental ability. 
Furthermore, it is recognized that bookish and docile pupils tend to favor 
formal school studies and to go into vocations for which their scholastic 
accomplishments qualify them. It is also true that formal schooling is an 
index of social and economic factors as well as aptitude for education, 
which factors have not been associated in this study except as indicated 
by the schooling of the parents." In spite of these qualifications it 1s true 
that there is a considerable mass of evidence, not however undisputed, 
that amount of schooling and achievement in school studies are related 
to achievement in later life, and that scholastic ability is, by and large, as 
good an index of mental ability as has yet been found. It may well be 
that a different type of mental ability and other personality characteristics 

8Gist, Noel P., and Clark, Carroll D. Intelligence as a selective factor in rural-urban migrations. 
Amer. journ. soc. 44: 36-58. 1938. 

Professor Gist writes that he and his collaborators, Pihlblad and Gregory, have collected data on ap- 
roximately 5000 former high-school students with their grades and movement and occupational choice. 
He advises that the scholastic index of former high-school students who,migrated to urban communities is 
significantly higher than the index for individuals who are now living on farms. The sample representing 
rural-non-farm communities has a higher index than that of the farm group but is slightly lower than for 
the urban group. He expects to publish a report on these data shortly. 

9Klineberg, Otto. The intelligence of migrants. Amer. soc. rev. 3:218-224. 1936. 

10Mueller, Josef. Siebungvorgange bei der abwanderung vom dorfe. Archiv fur Bevolkerungswis- 
senschaft (Volkskunde) und Bevolkerungspolitik 71:33-54. 1937. 

uSelective character in American education, by George G. Counts. 1922. 


For the ideas embodied in this paragraph the author is indebted to Dr. Thomas L. Bayne of the Depart- 
ment of Rural Education, Cornell University. 
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_are more essential for farming than for the occupations in which scholastic 
ability is important. Ratings of scholastic ability have been developed 
to measure the latter rather than the former. It is possible that those 
superior scholastically might not make as successful farmers as do those 
with lower school grades but who are superior in other characteristics 
essential for agriculture; but this is a hypothesis which requires verification. 

The section on method explains how the grades achieved in high school. 
were used in locating the students in ranks by fourths. It will be recalled 
that position in the first, or upper, fourth means greater success, while the 
lowest fourth indicates low position in relation to fellow classmates. 

These ranks by fourths were established for some on the basis of only 
one year’s record while for others grades for four or five years were used, 
depending upon the period of attendance at the academy. 

It will be seen from table 8 that those who have spent fewer years at 
Union Academy tend to be somewhat less able academically. 

This raises the question whether some of the lower ranking is due to 
change to a new school or actually to less ability. However, a study of 
the record of these students shows that 40 of them, or less than 10 per cent, 
enrolled in Union Academy after their freshman year. A check of the 
average ranks of these students reveals that they have a wide range and 
several of them do overcome the disadvantage of transfer in the middle of 
their high-school careers and do obtain better than average ranks. 


TABLE 8. NuMBER oF YEARS SPENT AT UNION ACADEMY BY FORMER STUDENTS, IN 
RELATION TO RANK BY FourRTHS IN CLASS 


t 


Number of years at Union Academy 


Rank in fourths Total 
of class 
i} 2 3 4 5 6 
Number Number Number Number Number Number Number 
pliGtieule ee peeee have eee 408 91 68 51 117 77 4 
A Parti crm tint ac bee ye ees 100 12 if 17 43 21 0 
er Means Khon varie eie sik « 100 14 19 9 34 24 0 
REO A Sema: cere aa 101 16 14 15 29 24 3 
BE e REN AGA,Carc: Suite Gee 107 49 28 10 1l 8 1 
Per cent Per cent Per cent Per cent Per cent Per cent Per cent 
MUO Cet etm vcvc iss Seeds 100 100 100 100 100 100 100 
| SO Ea a ee 24 13 10 33 37 7 an 0 
LOT ESS oe Let a 25 15 28 18 29 32 0 
RSaT Rea Sere RUE tore sete 25 18 21 29 25 SH 15 
bee ee Gan ee 26 54 41 20 9 10 25 


Far more of the short terms of attendance at Union Academy are due 
to dropping out or removal after starting as freshmen; hence, so far as 
short terms of attendance at Union Academy are associated with lower 
grades, little of this can be attributed to mobility. 


Class rank and migration from the community 


Though low grades do not appear to be related to mobility in the parental 
household, what of their relation to the migration of the student himself? 
In table 9 is given the rank distribution of this group of former students on 
the basis of whether they are still in the district.! 


21t will be noticed that these fourths are not even. This is due to the fact that no students were elimi- 
nated at the time the divisions of the classes into fourths were made. Since then the students still in high 
school, the deceased, and those who left with their parents have been removed from the sample, with the 
result that by chance a greater number was taken from the second and fourth fourths than from the first 


and third. 
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Academy 13 15 18 54 
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10 


Class Rank 
tay Third Fourth. 
Fourth == Fourth ez 


FIGURE 3. PERCENTAGE OF FORMER STUDENTS IN DIFFERENT CLASS RANKS, BY NUMBER 
OF YEARS IN BELLEVILLE UNION ACADEMY 


TABLE 9. RANK BY FourRTHS OF CLASS OF FORMER STUDENTS IN RELATION TO 
PRESENT LOCATION WITHIN OR OUTSIDE THE SCHOOL DISTRICT 


Present location 


Rank in fourths of class Total Not in school Away at school 
. 
In the Outside the Parents in 
district district district 
Number Number Number Number 
RS eS A ee: ae i ay ie 339 156 166 17 
i CR Oe eer eae 86 35 41 10 
SL A Ns ES a 84 34 46 4 
Shay 5 Nee RARE: gee aie Ane ERE 87 39 47 1 
NES MR TiS o Pate ote Gre 82 48 oe 2 
Per cent Per cent Per cent Per cent 
4 iyo) ee eon Se MOE ye re Etre 100 100 100 100 
De eee ee Fs 5 ia 25 22 25 58 
CM ome oh ee Fase ios 's idok? Senet 25 me 28 24 
TE GA Ri i See Oe 26 2b, 28 6 
SE PAL es SLRs AE ciel Oe oie wd Be 24 31 19 12 


The evidence in table 9 seems to indicate a slight trend for more of those 
with higher class rank to leave the district. The interpretation 1s com- 
plicated by the fact that 17 are now away at school, and they cannot be 
fairly classed as residing either within or outside the district, for two-thirds 
of them (see table 19) will leave the district as soon as they finish their 
schooling, while four-fifths of them rank in the upper half. If they are 
classed as residing in the district, which is their’ legal residence, the pro- 
portion of those with high grades residing in the district is unduly raised. 
Therefore those away at school are classed as two-thirds resident outside 
the district and one-third within, which seems the most equitable manner 
of taking them into consideration. When this is done, the upper and 
lower halves by class rank are distributed as to residence as shown in table 


ae eee ee eae ran 
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: see Class Rank 2 
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FIGURE 4. PERCENTAGE OF FORMER STUDENTS IN DIFFERENT CLASS RANKS, BY PRESENT 
PLACE OF RESIDENCE INSIDE OR OUTSIDE THE DISTRICT 


TABLE 10. RANK oF FORMER STUDENTS IN UPPER AND LOWER HALVES IN RELATION 
TO PRESENT LOCATION WITHIN OR OUTSIDE THE SCHOOL DistTRIcT, ADJUSTED FOR 
THOSE AWAY AT SCHOOL* 


Present location 


Class rank Total ; 
In the district Outside the 

district 

Number Number Number 
ACG ER LR a. dere a, rire OR eat I Reet wi he aa oe 339 161 178 
Ro oe tesla rc. 5 ,io «aeons Nes ye Lees ROL LAN 170 es 97 
NOG Wiets Wate y SO ee Meg, consist ea LRA Re eee 169 88 81 

Per cent Per cent Per cent 
PO Gal nite ete, eoeneio ces ee, & See ee 100 100 100 
DISET ALY ocx cha & Mout ihe hccatbe ao ica thes mete Ae 50 45 54 


RPGC aL. Act M sa ts Ma re a a a 50 55 46 


*Coefficient of association =0.11 


10. This indicates a very slight degree of association between rank and pres- 
ent place of residence. 

It has been shown (table 8) that many of those who do not complete 
high school are in the lower half of their class rank, and that those who 
complete four years of high school, or more, have the higher ranks and are 
more likely to leave the community. This raised the question as to 
whether those who drop out of high school might show more tendency to 
remain in the district and thus account for more of the students with 
lower class rank to be found in the district. These relations were tabulated 
and are given in tables 11 and 12, which include only the 339 students who 
did not migrate with their parents. Table 12 was computed by classing 
those away at school with those residing within and outside the district, 
as was done in table 10. These tables show clearly that of those who re- 
main in high school only one to three years a larger proportion of those 
with low grades tend to remain in the district. Taking them as a total 
(158 in number), there is a coefficient of association of 0.31 between resi- 
dence in the district and lower class rank, as compared with residence out- 
side the district and higher class rank. 

On the other hand, those who complete four years of high school and 
go no further are much less likely to show this trend, the coefficient of 
association being only 0.20 (though this may be due to chance): while those 


21 


MIGRATION FROM A RuRAL New YORK COMMUNITY 


OOT Oot OOT OOT Oot OOT OOT OOT OOT OOT OOT OOT 0 OOT OOT 0 OOT OOT | TROL 
0 0 él FI Z ia! 0G I€ og GG LT Ke 0 oS oF 0 GP OL ee 
0 CG 61 Al! T€ Ig 0 9G LI 0 €& cP 0 FG cI 0 &G Ey ree oes. & 
0G 1G 61 6G OF LG 0G VG 9T 0 1G val! 0 G& 0G 0 9I 4 CS ee ete G 
08 rS os oF GG LG 09 61 él GL 6G IG 0 él Ol 0 61 Ol Hr¢ i 
yu.a9 192 7uao uaa 11439 juaa quao 7U99 Wa ua 7uag LE) 199 1499 7ua9 yuaa quad |. quar 
49d 4adq tad 49d dad dad dad 4ad 4ad 4ad 4ad 49d 4adq dad dad sad dad dad 
g FG 9T L cv OL ¢ 68 ¥9 ¥ FG Lal I PE 0G 0 Ig O€ Bh gs ae F 
0 0 G I € Ol I 8G gé I c € 0 Il Il 0 tea Id Se 
0 9 & I ia! GG 0 &@ a 0 8 9 0 8 & 0 L a eR eT € 
I a € G SI 61 I IG Or 0 a G I Il ¥ 0 g A, bi age G 
P reat 8 € Ol 61 € LI 8 € ZL & 0 ¥ G 0 9 & , I 
43Q 49Q 43Q 4a 42Q 4aq 43q 4aq 49q 49Q 4aq 49Q 4aq 49Q 49Q 49Q 49q 43q 
-unn | -unyy | -wnyy | -wnar | -wnyr | -uny | -uenay | -wena | -menay | -uenyy | -mnpa | -unpy | -uny | -wnn | -wnN | -UNN -UNAT | -UNA 
jooyos ey yorty. | Tooyos wen qo1qy. | yooyos cal yoy =| jooyos on yorrz «| TOOYoS ee. yoy | jooyos on. py 
te apis Pry aS apis tals se ‘opis pe she apis oe Sus apis “stp 2 apis iets 
ARMY | -ng | ®PISsUl ARMY ng | PSUl ARMY ng | 2PISsUl ACPMY no | 2PSUI ACMY no | 2PISsUl ACMY ng | ®PEeI Satie 
Ge Ses 0 eee ee ee — ul quel 
sivaf IMoj sent 


AjuO sievaA MOY UBY} SSI] [PIO] AjuO sie9A 99IUL, AjuOo sreaA OMT, AjuO Iv9A 9UO 
JOoyos apeiz 
IO asal[og 


jooyos Ysiy ur sTea x 


; ee a ee a ee ee se ee ae eee ee 


LOINLSIC] AHL ACISLNO UO AGISNI AONACISAY 
INASaHUgd AGNV ANVY SSVID OL TOOHDS HOI, GNOAA SNITIOOHOS ANV TOOHOS HOIP{ NI SUVAA JO NOILVTAY “Il WIAVL 


as 


* 


BULLETIN 736 


ve0 060 [oO 9260 “0 
O01 OOF O01 0OT OOT OOT OO 001 00T 00 
06 ty Oe OV 99 tL BY 09 vg OL 
BL Lg v9 1g AZ 66 og OV ov 08 
[UII Ad ef 1N99 Aa 199 Ad [U9 Ad NMW99 dd [Wad Ada] 199 sa WWII Ad] MMII Ad] NMI9 AI 
8G gt Og GL £6 G9 Li aT ve 0% 

9 g BI 20 og ov al 6 61 vi 
Go 6 of 68 lV 61 vi 9 91 9 
AIQuUen fy AIQUen fj AIQUen AJ AdqQuUan Ay AdqUen AJ AaqQUen NJ AIqQUen AJ AIqQUen AJ AaquUen AJ Aaquin NJ 
PUASIp | PUISIP | JySIP | INIsIp | JoUIsIP | 4oIsIP | JoINNSIP | yraysIp | yrysIp | 4yoLWSIP 
apisqng apisuy apisyng apisuy apisynO apisuy apisyng opisuy opising | spisuy 

Aluo ssvak snoy Ee pen The L A[uo s1v9ah saIy J A[uo s1v9ah OMT, 
jOouIs spes4 
10 aAa{jor 


jooyos ysry ul siv9a 


FO” =», rt LOY n20NNe 
jo yuaoyyaor 
OO OOT ome ee LAE B 
99 Lo, ae JY 4amo-y 
ge RR he dick saa. j[vy soddy 
JU99 Af 1U99 Ad 
1@ | 2 Re ia ia LZLER 
0% me ue eee [BY J9M0/T 
IT idan, Wok? Be Jey todd ¢) 
AIQUN AJ AdQUan AJ 
#1448ID 491S4SID 
apIsyng episuy 
YURI Seely 


A[uo 189k augK 


LITALSIC] AHL ACISLNO YO NIHLIM ADNAGISAY OL JOOHIS LV AVMV HSOH TL, ONILVOOTIY Ad CALIAMAOTD ‘LOIALSIC] 4HL AGISLNO YO AGISNI 
AOINAGISAY LNASAAT GNV ANVY SSVID OL IOOHDS HOIF{T GNOAAA ONIIOOHOS AGNV IOOHDS HOI NI SYVAK AO NOILVIAY ‘ZT AIAVL 


MIGRATION FROM A RurAL New YORK COMMUNITY 23 


who go on to colleges or other schools beyond high school have a very 
definite trend for the best students to leave the district, the coefficient of 
association being 0.34. Thus it may be safely concluded that those who 
drop out of high school (49 per cent of the total) and those who go on to 
college or other schools (14 per cent), have a definite tendency to leave the 
district if they are in the upper halves of their classes. It should be noted 
that these two classes form 63 per cent of the total sample, or nearly two- 
thirds. On the other hand, among those who complete high school and 
go no further, there is much less difference between the grades of those who 
remain in the district and those who leave it. 

Thus the district appears to be losing slightly more of its more able 
youth, as measured by achievement in school, than it is keeping. 

However, as it was interesting to speculate on the exterit of future 
migration from this group, using the data on the older age groups as a 
basis for estimates, it is doubly interesting to make similar estimates, on 
the extent of selectivity on the basis of mental ability (as indicated by 


TABLE 13. Crass RANKS OF FORMER STUDENTS IN RELATION TO LOCATION WITHIN 
OR OUTSIDE THE DisTRICT, BY AGE GROUPS 


Present location 


Class ranks Total 
In the Outside the Away at 
district district school 
. JUL eee AT eee ee Boer as Soe ARES 
Number Number Number Number 
Under 21 

ay ZL te NI Ar) a ue ae a a ae 84 49 24 11 
Maer WAL, tide aeye ie 8 oe old ates 38 23 7 8 
RM Ee LE rote Sesriatooige2 Gis gate iors wregene 46 26 LZ 3 

Tee et is a eS a LS a Re 
Per cent Per cent Per cent Per cent 

qPCR Ce ree crake 100 100 100 100 
Lipper Ball. 565. das fo ee lanes Oe es 45 47 29 73 
Toe Cr TAU iit ert ea co ova sy auss Ae co) acces 55 53 Tha! Zi 

Total OF AVELARE.- 22-6. ccr serene 100 58 29 13 
Upper halts. 222. ie ace ere eles es 100 61 18 21 
Ee AE Pcie tare eas Piha whe,ev'e bie! las 100 56 37 vs 

ar Gane So eee 
. Number Number Number Number 
21-25: 

Sere AG Selene ad polisy ad ees NES 80) ah ae 104 43 55 6 
Upper Half... 0. cae he ccc ow escns 58 74 31 6 
ER a ee Riera oe oe 46 22 24 0 

ger Gali Sac eee OS 
Per cent Per cent Per cent Per cent 

SC EN Se ee Ae ee Peete ene 100 100 100 100 
Upper bali... 0 2 cscs rv iecesee 56 49 56 100 
ee eee a ALES e Che) 1o boo eale * ais 2 aul 44 51 44 0 

Dotal Of AVELACC ied oieiers tvrisie «0% 100 41 53 6 
Upper half... 002s ccc cee ccccens 100 36 54 10 
DT TORE IT ALL Pi) alii oid) aliags do) a. te ad sae 100 48 52 0 

A a en ee eS 
Number Number Number Number 
26 and over: 

PEL SEAMEN Sak A Absoiait oLa soe DA Dap Oe 143 64 79 0 
Upper half......----.s-sseseceees 71 25 46 0 
Wire er TAIL eh este larch s nyst ds wie vive 22.9 72 39 33 0 

Per cent Per cent ‘ Per cent ; Per cent 

SEEN ote Eis Od oak oh al es oud oi oonas bo fos 100 100 100 0 
Upper half... 22... 2602s ec cceens 50 39 58 0 
Recta ALL Ss Aha s dt eP aieteie sarees et 50 61 42 i) 

Total Or AVETAGE......-5 5000600. 100 45 55 0 
Upper half.......-++seeesccereees 100 35 65 0 
Bice TIALY tage as 02k dts aiccslace 9 td vas 100 54 46 0 
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school grades) in the future migrations. It was found that for those now 
26 years of age and over, 65 per cent of those who were in the upper 
halves of their classes when in school have migrated (table 13). On the 
other hand, only 46 per cent of the lower-half members of this age group 
have left. 

It may be that this factor continues to increase in effect even after 26; 
and more than 65 per cent of the upper level of the group now 26 and over, 
which is actually a range of 26 to 38, may be migrants by the time they 
are 36 to 48 (ten years from now). Therefore, it may be that to make an 
estimate for the next ten years of the effect of the factor of ability as a 
selector of migrants, the proportion from the upper rank who will have 
migrated from the group now 26 to 30 should be increased. However, 
if it is assumed that the porportions will remain the same for the group 
now 26 and over, and that the younger group will be affected by the 
operation of this factor as the older has, it can be said that ten years 
hence, 65 per cent of those who were in the upper halves of their classes 
will have migrated, as compared with only 46 per cent of those from the 
lower halves. Stated conversely, only 35 per cent of the more able will 
still be in the district, and 54 per cent of the less able will still be there. 


Location with reference to rural and urban areas 


The data given above apply only to differences between those stil] 
resident in this school district and those who have moved from it. This 
study has not furnished data for testing the hypothesis that rural-urban 
migration results in a loss of the better elements in the rural population, 
because not all who have left the district have also left the farm or the rural 
areas. Comparison between the former students who are now resident in 
rural areas and those in cities is given in table 14. 


TABLE 14. Crass Ranks, By FourtHs, OF FORMER STUDENTS IN RELATION TO 
PRESENT LOCATION IN RURAL OR URBAN AREAS 


Present location 


Rank in fourths of class Total 

In rural In cities In army 

areas or navy 

Number Number Number Number 
BLCCHA CRS iow. eentocela SY oe CREE ks oe el 320 253 62 = 
MPR PCNAES Loe Wis a ti LA ed Oe 84 64 19 1 
ROE More anit asm Misitinn WS Ra eye cold ea 80 59 20 1 
2 NESE Oe Ta ee eR 81 62 17 2 
pe RS eae) ar, ke eS 75 68 6 1 

Per cent Per cent Per cent Per cent 
21) oh I aaah eae SN. ee rs Ey a 100 100 100 100 

RSE Meat c/a ey at hh WA Oe RPS & he ng rk Le ee 27 25 31 

Beate Rey kde. ee Sa Oy BEERS A le 25 23 32 * 
oe cee Se eee eee iE 25 25 27 * 
BR ee Nein k 5 Rei PMG Rhea x han kee 23 27 10 * 


*Numbers too small to figure percentages on them. 


The most striking difference in proportions is in the lowest fourth. 
Twenty-seven per cent of those now in rural areas were in the lowest 
fourth while in school, but only ten per cent of those now in cities were 
from this level. There is a difference of only 5 per cent between the two 
groups in the proportions from the first fourth in favor of cities. It should 
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FIGURE 5. PERCENTAGE OF FORMER STUDENTS IN DIFFERENT CLASS RANKS, BY PRESENT 
PLACE OF RESIDENCE IN RURAL AREAS OR CITIES 


be pointed out also that the group labeled “‘away at school”’ in the previous 
table has been included among the residents of rural areas in this: table, 
tending therefore to raise the proportion from the upper levels. 


There are apparently greater differences between those in rural areas 
and those in cities than between those who have left this school district 
and those still in it. This indicates that among those who are going out 
from the district an additional selective process is going on sorting out 
those who go to other rural areas. Taking the sample as a whole, other 
rural areas are getting only slightly more of the better students than are 
staying in the district itself, and the city is getting considerably more. 


Location with reference to farm, village, and city 


In discussing rural territory, farm, non-farm and village have been in- 
cluded therein. Does this classification obscure what is happening with 
regard to the farm population itself? 

If the students classified as residing in rural areas are separated into 
the two classes (farm, and village and non-farm), the distributions shown 
in table 15 result. There are only nine non-farm residents in this group; 
that is, those living in the open-country but not on a farm. 


TABLE 15. Crass RANKS, BY FourRTHS, OF FORMER STUDENTS IN RELATION TO 
PRESENT LOCATION ON FARMS, IN VILLAGES AND IN NON-FARM HOMES, OR IN URBAN 
AREAS 


Present location 


Rank in fourths Toral 
of class In villages In army 
On farms and non- In cities or navy 
farm homes 
Number Number Number Number Number 
fi Meat] Lgl ae Open atenS e 320 139 114 62 5 
Lip Si Ae arene race 84 31 33 19 1 
Maes Misha eed osc Onet 80 34 PASS 20 1 
3) gl sae en eee 81 33 29 17 2 
Ae ane SAT se ae 75 41 DH 6 1 
Per cent Per cent Per cent Per cent Per cent 
A fa) 9:1 VR Warn Scar Nee 100 100 100 100 100 
ht ee es oF RV a serees BRE s ; Pf 22 28 31 * 
ECOL e tay Seabees: fae be 25 Zo we OZ * 
Eye eat Cis xh ewe spate s DNS, 24 26 Pare * 
ee Bea NAC Dea ERE 23 29 24 10 * 


*Numbers too small to figure percentages on them. 
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It is seen that the farm residents include a larger proportion of former 
students who have not done so well in school than do the residents of the 
village or of the city. The smallest proportion of those on farms is from 
the top fourth, and the largest proportion, from the lowest fourth. The 
village has a larger proportion than the farm from the upper fourth. On 
the other hand the city has about the same proportions of all the fourths 
except the lowest, and its proportion of that fourth is only one-third of 
that for the farms. Of 100 who were in the first fourth, 31 are now in 
cities, but only 10 of 100 from the lowest fourth are in cities. On the 
other hand, 22 of 100 students of the top fourth are on farms and 29 of 100 
from the lower fourth are on farms. 

This completes the analysis of the relation of class rank in school to 
present place of residence. In summary these data show: 


1. That the school district is losing slightly more of its more able stu- 
dents, as measured by school grades, than it is keeping. It is still 
retaining a large proportion of the able students, but a larger pro- 
portion of its less able. 

2. When present place of residence is considered in terms of rural and 
urban differences, rank in school grades seems to be a significant 
factor. Here the greatest differences are found in the distribution 
of the lowest-ranking students. Though the lower-ranking students 
are moving out of this school district in nearly the same proportions 
as are the better students, they are not moving out of rural areas to 
the same extent that better students are. The selectivity appears 
to be of the less able by the rural areas, rather than of the more able 
by the city. The number of the more able who are away at school 
makes the distribution of these upper-fourth groups less clear than 
that of the lower groups. 

3. The farm population, as compared with that of the village and the 
city, has somewhat fewer of the highest rank, and has somewhat 
more than the village and considerably more than the city of those 
from the lowest group. 


YEARS OF SCHOOLING IN RELATION TO PRESENT PLACE OF RESIDENCE 


One of the most widely-used measures for comparing migrants and non- 
migrants is the number of years of schooling they have had. 

For this group of former students, the number of years of schooling 
completed and the class rank achieved are closely related. This is similar 
to the finding mentioned previously that those who had spent fewer years 
at Union Academy tended to be in the lower fourths of their classes. 
This also checks with the numerous studies which show the selectivity 
of the school on the basis of scholastic ability. Fewer and fewer of those 
who make low scores on mental tests are found as one moves from elemen- 
tary school to high school, and through high school to college. This 
states in another way the correlation between grades and intelligence, for 
some success in making grades is essential to remaining in school. 

It is seen from table 16 that only nine per cent of those who do not 
finish high school are in the top fourth, but somewhat more than half of 
those who do not finish are in the bottom fourth, and three of four of them 
are in the lower half of their classes. 
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TABLE 16. ScHoot RANKS oF FORMER STUDENTS IN RELATION TO 
SCHOOLING COMPLETED 


Schooling completed 


Rank in fourths Total 
of class Some high | Four years Some College Trade 
school of high college graduate school 
school 
Number Number Number Number Number Number 
PROtale dAtnecnts wae 337 104 167 35 18 13 
ih er oe Sic als 3 91 9 45 20 12 5 
PR asso ke oat kisits 86 16 56 9 3 2 
ICR ine tacos asic haeane 80 25 46 4 0 5 
te ngs eo Neen ee, 80 54 20 2 3 il 
Per cent Per cent Per cent Per cent Per cent Per cent 
4) 702 Ree oh 100 100 100 100 100 100 
pM eee NEHA Titra trad ask De 9 27 57 66 39 
Oe te aan eae a5 25 15 33 26 is 15 
aan ing) Nie BPA ate Kicks 24 24 28 11 0 38 
Le ea EN ee ate 24 lap 12 6 17 8 


On the other hand, 83 per cent of those who graduate from college are 
from the upper half of their classes. There is a pronounced relation be- 
tween the number of years spent in school and the grades received. At 
least this is true up to the completion of high school. But beyond that, 
economic factors probably also have their effect. 

Four-fifths of these former students received no training beyond high 
school. Another ten per cent received some college training, but only 
five per cent graduated from college. The others went to trade school, 
which includes business college, short course in agriculture, or nurse’s 
training. “Most of those who went to college were in the top ranks in high 
school, but not all of them. | In other words, high grades are not the only 
determinant of whether one goes to college; but without good grades there 
is even less likelihood. 

The total students who had four years of high school or less, and those_ 
with more than a high-school education, were grouped into those in the 
upper and lower halves of their classes by rank (as given in table 16). 
This is shown in table 17. m 


TABLE 17. RELATION OF RANK IN CLASS TO AMOUNT OF SCHOOLING 


ee 0000NNoo000>».=—awwaoms 


Attended high College or 
Clase tails school only trade school Total 

Number Number Number 
Dipper Hale foie ie erie 5 vaca 0) Che ws bree os 20s 126 51 Weer 
eee TIALE, 8. he ita senerts Grol 4 ahs POP ea Mas @ ole 863 145 15 160 
Tee cues Code eNt vo SRR ae Peitomana tie iA uot bre © anges 4s aap Aik 66 337 

Per cent Per cent Per cent 
Woper Nall inn cies cg cee i psc ns tenn ¥ias soe sy os 46 77 52 
jsp red oy: 1) See es oleae Reet Rate hei, Choir ae ci 54 23 48 
SE Ce ek i, nin h ad cant ve Prriiee 64 100 ’ 100 ’ 100 


The coefficient of association between these two factors of rank and more: 
than high-school training is +0.59, showing a high degree of association 
between them. 
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Because of this relationship between class rank and number of years of 
schooling completed, there is a possibility that similar qualities are meas- 
ured in these two sections. 

Before proceeding to a comparison of migrant with non-migrant on the 
basis of years of schooling, it should be pointed out that the data for this 
factor are available for a smaller number of students than in the case of 
the other factors already discussed. There is a tendency for those for 
whom these data are lacking to rank mostly in the lower fourths. It 
therefore follows that because of the relationship between class ranks 
and years of schooling discussed above, the cases for whom data are lacking 
have fewer years of schooling. Consequently the tables to follow may 
present a more favorable picture of the schooling of this group of former 
students than actually exists. 

In table 18 it is shown that a larger proportion of those who left the 
community than of those who remained had training beyond high school. 
Nearly one-fourth of the group now out of the community have had training 
beyond high school, but only about one-eighth of those who are still there 
have had additional training. 


TABLE 18. * AMOUNT OF SCHOOLING OF FORMER STUDENTS IN RELATION TO PRESENT 
LOCATION WITHIN OR OUTSIDE THE SCHOOL DISTRICT 


Present location Away at 
school 
Amount of schooling - Total Not in school 
Puoere 
a in the 
In the Outside the district 
district district 
Number Number Number Number 
PISO LAUR Re ASE c teuct aeeeths Site, alert yc s0e @ RUSTED NM ies ra poe 302 148 137 17 
Bate HANTAISCROON cfr! PS din baled alain! ane eco oe 93 48 44 1 
IRleybhenidercuash lahted el Clol evel Bestguy oud Ga ee He. 152 83 60 9 
Some collesce or normal school. ..2...055.. a0 30 9 14 7. 
College or normal-school graduate............ 15 6 9 0 
BSUS SCOOTER Miwa itn Vik sen cares, o OM oR aReIe He Mek 12 2 10 0 


Distribution of present location by amount of schooling 


Per cent Per cent Per cent Per ceni 


MIRC Dad ewe ae aerneleia Ey as TRC, «near eau 100 100 100 100 
Re eadie dt) SCUIGAl eres ialk Gis VW eS Une Sra NOOR ne 31 32 32 6 
MGr Youre Uieh BERGOL oo. sh vy eslwh scm bbe Ree 50 57 44 53 
Some college or normal school..........0...5. 10 6 10 41 
College or normal-school graduate.........%.. 5 4 a 0 
BME SCUOOl va srs We Nee Sx Mi irb cw Ate, oN a) eee 4 1 7 0 

Distribution of amount of schooling by present location 
Per cent Per cent Per ceni Per ceni 

DOG Ona VELAE C caporieicoaales xi alae it cre thakeeoenk 100 49 
OTIS MOT SCHOOL Alun exw Keb kin strate «cee RUN 100 52 47 1 
MOULS COLE Iie SCINGOle mame miner ie Lahde Aeoalele eee 100 54 40 6 
Some college or normal school................ 100 30 47 23 
College or normal-school graduate............ 100 40 60 0 
Mamas CCRGOL « sih ./x'atk t eie NRL W NK As Wonca thee tne 100 17 83 0 


Of those who did not go beyond high school, 44 per cent are now outside 
the district, while 66 per cent of those who went beyond high school have 
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Schooling Per Cent 
ee 
high school 
Four years D4 6 40 
high school 
Some 30 OS 47 
college ———— SSS TF 
eoileve es 
graduate 
Teds 
school 


Present Location 


Inthe: Away Outside 
district at school —— the district CS) 


FIGURE 6. PERCENTAGE OF FORMER STUDENTS INSIDE OR OUTSIDE PELE DISTR TCT bine 
AMOUNT OF SCHOOLING 


moved from the district, as shown in table 19. The coefficient of associa- 
tion between the two factors of amount of schooling and present place of 
residence is +0.42, showing a considerable relationship. 


TABLE 19. RELATION BETWEEN AMOUNT OF SCHOOLING AND PRESENT 
PLACE OF RESIDENCE* 


f . Attended high College or » 
Present place of residence ghoul ofl Gane ehool™ Total 
Number Number Number 
ELTON CIS CLIC Cith teste oesea Stee eletin ot chiclcncat auallon auawave ce 131 1he/ 148 
MTA EA ELCISEEICU ees eal ois bee er ceolass ekoucnehence Sirs 104 ae 137 
SLi Na acral eve vace ee Pe ace yt Mekcn oes 23D 50 285 
Per cent Per cent Per cent 
fy SBYORTE FG mie (eee op EO oe eaten modi rao Ogomtne rs 56 34 
MT SIGELENE: CISETICE secs dr si« ial cutle ae) sielblicne, Myecete ts 44 66 48 
Bisex Cele ere eRe eres Se ielemio ee alotsr ae eetiare ooclare eats 100 100 100 


*Coefficient of association +0.419 


Because of concern over the possible bias introduced by lack of infor- 
mation on some of the cases, estimates were computed for them on the 
basis of their class ranks; the proportion among the migrants of those with 
no training beyond high school was increased by three per cent. However, 
this still leaves a nine-per-cent difference between migrants and non- 
migrants in the proportions of those with advanced training. 

About the same proportions of the two groups, those who have left 
and those still in the district, have not finished high school. If this were 
corrected on the basis of estimated distribution of those whose, advanced 
schooling was unknown, the proportion of the migrants who had not 
finished high school would be increased by three per cent. 

It appears that the group who have left represent greater extremes— 
more who have not finished high school and more who have gone on to 
college and other schools. The community may be slightly disadvantaged 
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by having a smaller proportion of college-trained residents return to it 
than leave it permanently. 

Only 12 per cent of those now in the community went away for addi- 
tional schooling, but 24 per cent of those who are now resident elsewhere 
had additional schooling. If this same sample were studied ten years 
from now, the proportion with advanced training among those who had 
left the district would be even greater, for 70 per cent of those now away 
at school would also be gone. To send its sons and daughters on to school 
is a rather sure way for this community to lose them. | 

Turning next to the rural-urban comparisons (table 20), much greater 
differences are seen than in comparisons between those still in the district 
and those who have left it. This, it will be recalled, was also true in the 
analysis by class rank. 


TABLE 20. YEARS oF SCHOOLING IN RELATION TO PRESENT LOCATION IN RURAL OR 
URBAN AREAS 


Present location 


Years of schooling Total 
In rural In cities In army 
areas or navy 
Number Number Number Number pe 
IEA SY 2-G2hath we whats ROWE Tauber coi tel ache oe ea 294 232 53 9 
Spe SCMOOl LE, 54.074. vlc ita coke mene 92 7 12 3 
Hour years en school {ih 6 ec eke bo 147 120 21 6 
Some college or normal school................ 29 22 7 0 
College or normal-school graduate............ 15 9 6 0 
TEMG SOOO he wer ae Se uc ox eke he omer ee 11 4 7 0 
_—_——_— eee SS | 
Per cent Per cent Per cent Per cent 
SEAL AE Lie Lae Ae Hey Raw «alae CIO 100 100 100 100 
Sybil Mie TG ol clale) Ae, ae eh, cee ae 31 33 23 33 
ROMY years Migh GEHOOM. 6 esis 44d sew a wc Siem oh 50 51 40 67 
Some college or normal school................ 10 10 13 0 
College or normal-school graduate............ 5 4 Li 0 
AG SCINOROL SG eens cory al fedic’s C v'en Aka eae 4 2 is. 0 


SSsSsSsSsSsS9030000”0”$”0”0.0, ee SSS 


The proportion of those in rural areas who have not finished high school 
exceeds by 11 per cent the proportion of this class for those resident in 
cities. Furthermore 38 per cent of those former students who are now in 
cities have had training beyond high school, but only 15 per cent of those 
in rural areas have had such training. 

It should also be pointed out that the students who are now away at 
school are included in the two groups some college or normal school and 
trade school. ‘They are also included in rural residents. This tends to 
raise the level for the rural areas and for the district at this particular time, 
als pointed out earlier, the district will eventually lose a large number 
ot them. 

- It was found in the analysis of the relation of present location and class- 
rank distribution that the differences between the farm and city were 
considerably greater than the differences between all rural and city. Like- 
wise, when location and number of years of schooling are related, the dif- 
ferences between farm and city are marked (table 21). A larger proportion 
of those now on farms than of those in villages or cities have not completed 
high school. Twenty-four per cent more of those in cities than of those 
on farms have had training beyond high school. 
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TABLE 21. YEARS OF SCHOOLING OF FoRMER STUDENTS IN RELATION TO PRESENT 
LOCATION ON FARMS, IN VILLAGES AND IN NON-FARM HOMES, OR IN URBAN AREAS 


Present location 
Years of schooling Total | ; 
z: In villages b.! In the army 
On farms and non- In cities or navy 
farm homes 
Number Number Number Number Number | 
REO Per amen ate Oise oreues s wiave ane 294 127 105 lays: 9 
Home bigh school .<. 41.5. 66s omic 92 47 30 SIP 3 
Four years high school.......... 147 63 57 21 6 
Some college or normal school... 29 ils} 9 7 0 
College or normal-school graduate 15 oh 6 6 0 
SPE GISCHOOLS athe. says tse evans lait onc at 11 1 83 7 0 
Per cent Per cent Per cent Per cent Per cent 
Slit A ee nee Estee Barents 100 100 100 100 100 
Pciiate MLO TIMSCMOOls). ciate) fciclei+ stele Sil Bhige 29 23 33 
Four years high school.......... 50 49 53 40 67 
Some college or normal school... 10 10 9 13 
College or normal-school graduate 5 3 6 11 
race SCHOOL css. iwieteu tlielis ns lester 4 1 3 13 


ere ee ee ee ee SS Se 


It should be pointed out, too, that this group of students represents 
some selection on the basis of number of years of schooling since only those 
who finished at least one year of high school were included. All those who 
dropped out with less than that were eliminated because a satisfactory 
average grade could not be obtained for them. 

One other aspect of analysis of present place of residence in relation to 
number of years of schooling remains—distance from high school attended. 
The question is, are those who have had more years of schooling farther 
removed from the district? Do the county and State, as well as the 
district, lose more of their better-educated young people than they keep? 
The answer is readily apparent in table 22. Again it should be mentioned 
that those away at college are classified as in the district. . This tends to 
swell the proportion of those resident in the district who have had training 
beyond high school. It must be kept in mind this is not a permanent 
situation for this sample. 

It will be recalled that the adjacent townships drew more of those who 
ranked in the lower fourths, and it is seen that they also have a larger pro- 
portion of those who have not completed high school than has any other 
area and they have a smaller proportion of those who have had training 
beyond high school. 

The areas outside Jefferson County and the three adjacent counties get 
the best-educated of this group of former students. Thirty-eight per cent 
of those there have had training beyond high school. The area outside 
New York State also attracts a large proportion of the better-schooled, and 
a few of those who do not finish high school. 

In summary of this section on the relationship between the number of 
school grades completed and present location it appears that years of 
schooling does not function as a selective factor in migration from this 
rural district until schooling beyond high school is considered. 

It has been seen that about as many of those who moved from the district 
as of those who remained in it failed to finish high school. However, when 
considering movement from rural areas to cities, failure to finish high school 
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TABLE 22. AMOUNT OF SCHOOLING OF FORMER STUDENTS IN RELATION TO THE 
DISTANCE OF THEIR PRESENT LOCATION FROM THE DISTRICT 


Present location 


Else- Else- Rise 


Amount of schooling Total inthe In ad- where Ta ad where where 
school | Jacent 7 jacent in in the 
district | town- | Jeffer- | counties) New | United 

ships son York States 

County State 

Number | Number | Number | Number | Number | Number | Number 
ENG tal ere osey i aacstoheem Malis oeerete 294 165 a2 29 16 34 18 
SYorackenlouedal Geel, su ooaengououwds 92 49 15 8 6 9 x 
Four years high school............. 147 92 14 13 8 12 8 
Some college or normal school...... 29 16 1 4 0) 7 1 
College or normal-school graduate... 15 6 0 0 2 3 4 
Aira Gexschoolitaliaerets cnn cea eeeneee 11 2, 2 4 0) 3 0 


Distribution of present location by amount of schooling 


Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 


TPO tales sia etka ca etree eee es 100 100 100 100 100 100 100 
Sone Inivedel Halal so 45 ana socaaosoac oil 30 47 28 38 26 28 
Mott years Mish. scaOOlemes. sacs ene 49 DO 44 44 50 35 44 
Some college or normal school...... 10 10 3 14 21 6 
College or normal-school graduate... 6 4 12 9 22 
sraderschoolins). nies im etek eae cores 4 1 6 14 9 


Distribution of amount of schooling by present location 


Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
shotalior averages Pee 1. sna 100 56 11 10 5 12 
SomerhiehischooOl.. co cpm. sk cn ane 100 53 16 9 7 10 5 
Rotinyeats Nieh School, ....c6 seen 100 63 10 9 5 8 5 
Some college or normal school...... 100 56 3 14 24 S 
College or normal-school graduate... 100 40 13 20 AES 
AMPLE Slovo he Ss Gana Seep ao eke a ame 100 18 18 on 27 
Schocling Per Cent 
Some 
highschool 
four years 
highschool 
some 
college 
College 
graduate 
‘Trade 
school 


Present Location 


Inadjacent eee Elsewhere in ===, Elsewhere in 


Inthe Inadjacent Ejsewhere in 
aH ARH Je counties New York State United States 


district townships fferson County 


FicuRE 7. PERCENTAGE OF FORMER STUDENTS AT DIFFERENT DISTANCES FROM THE DIS- 
TRICT OF PRESENT PLACE OF RESIDENCE, BY AMOUNT OF SCHOOLING 


MIGRATION FROM A Rurat New York CoMMUNITY 33 


and tural residence seem to be related. Slightly more of those now resi- 
dent in rural areas (including farm and village residents) than in urban 
areas fail to finish high school. It cannot be said, however, that these stu- 
dents stay in rural areas because they failed to finish high school. It is 
possible that having decided to remain on a farm they felt further schooling 
unnecessary. 

There is little doubt, however, that education beyond high school is 
related to movement from the district, from rural areas, and from the farm. 
The district has among its share of these students the smallest proportion 
of those with advanced training. The all-farm has a slightly larger propor- 
tion of those with further training—the all-rural a still larger proportion—, 
and the city much beyond the others. Though to some degree the differ- 
ence between the district and the other areas may be attributed to the 
sample, there are still differences important enough to indicate the trend, 
with the city profiting from the higher education furnished by this com- 
munity to its sons and daughters. But neither the district nor other rural 
areas are wholly without their college graduates. 


FARM OR VILLAGE RESIDENCE WHILE ATTENDING HIGH SCHOOL, 
IN RELATION TO MIGRATION 


Several studies which have included in their samples both farm and 
village residents have found the farm population to be less mobile-than that 
of the village. It seemed worthwhile to compare the influence of farm 
residence at the time of attending high school with that of village and non- 
farm residence in the case of this sample. One fact which does not en- 
courage detailed analysis of this factor is the high proportion of these high- 


TABLE 23. PLACE OF RESIDENCE OF FORMER STUDENTS WHILE ATTENDING HIGH 
SCHOOL, IN RELATION TO PRESENT LOCATION WITHIN OR OUTSIDE THE DISTRICT 


Present location 


Place of residence while Total Not in school Away at school 
attending high school 
Residing in Residing outside | Parents still in 
the district the district the district 
Number Number Number Number 
TOA eee orate eetucbe eine ere Boo 155 162 16 
Village or non-farm......... 70 24 38 8 
Ltt aT eens eerste 8 ke 263 131 124 8 


Distribution of present location by place of residence while in high school 


Per cent Per cent Per cent Per cent 
ota Weeds Aa Grate. vie. ols Putue. sos 100 100 100 100 
Village or non-farm......... PA 16 24 50 
Esicpacrrdanses be aistunes etteea ar weal alte 4. oo 79 84 76 50 


Distribution of place of residence while in high school b¥ present location 


Per cent Per cent Per cent Per cent 
Total or average.......-- 100 47 48 5 
Village or non-farm.......-. 100 34 55 dad 


Feagrili rete nae woke s oe Wie el ks 100 50 47 3 
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school students who were farm residents; 80 per cent of them came from 
farms, and only 20 per cent from village or non-farm homes. 

Upon reference to table 23 it is seen that more of those who came from 
farm homes than of those from village homes remained in the district. 
Eighty-four per cent of the non-migrants are from farm homes but only 
seventy-six per cent of the migrants are from such homes. 

Only thirty-four per cent of the village-reared students are still in the 
district, but almost half the farm-reared are still there. 

Even though the farm-reared students do not move out of the district in 
quite such large proportions as do the village- or non-farm-reared, 47 per 
cent of them have left. Where do they go as compared with village-reared 
children? Do they go to farms or to cities? In table 24 it is shown that 
not so many farm-reared as village-reared individuals go into the urban 
areas. ‘Thirty-six per cent of those now residing in urban areas are from 
village or non-farm homes, though the sons and daughters from these homes 
make up only twenty-one per cent of the total sample. Looking at the 
distribution of the two groups it is seen that the proportion of those who 
were reared in village and non-farm homes and are now living in cities is 
twice that of the proportion of farm-reared now living in cities. 


TABLE 24. PLace oF RESIDENCE OF FORMER STUDENTS WHILE ATTENDING HIGH 
SCHOOL, IN RELATION TO PRESENT LOCATION ON FARMS, IN VILLAGES AND IN Non- 
FARM HOMES, OR IN URBAN AREAS ' 


a eh eee ee ee 
aS eS I aE ES SS SS ST 


Pl Fine hj In villages} Total in In the 
ace of residence while Total On farms | 2nd rural rural In cities | army and 
attending high school non-farm areas navy 
homes 


-—_—_eeeoeoeoeoo SC OO Es 


Number Number Number Number Number Number 
62 9 


BL AS OES sect wig havvitrs Salles «2 Ee 319 136 112 248 
Village and non-farm........... 68 10 35 45 22 1 
BORE hl tae cg SO acy ox PU TaR ee 251 126 i § 203 40 8 


Distribution of present location by place of residence in high school 


Per cent Per cent Per cent Per cent Per cent Per cent 
AER vc hk x FR OR LN 100 100 100 100 100 100 
Village and non-farm........... pal 7 31 18 36 11 
“poe ot] CE eaiep pana: We LGieee mii Gard 79 93 69 82 64 89 


Distribution of place of residence in high school by present location 


Per cent Per cent Per cent Per cent Per cent Per cent 
Total or average........... 100 43 30 78 19 3 
Village and non-farm.......... 100 15 51 66 32 2 
oh (Coe 8 PAREN A eee Sipe eat aly ora 100 50 31 81 16 3 


—8Ne6Q60e0(<_—_—0——6t0.—.——oo.—ssSsSss 

If, as just shown, farm-reared individuals tend to remain in rural areas 
even though they may leave their school district, to what extent is this 
rural settlement limited to farms? By breaking up the group covered by 
the caption in rural areas into farm and village, the proportion of those 
reared on farms and still resident on farms can be ascertained. 

Although 79 per cent of all the students were living on farms at the time 
they attended high school, only forty-three per cent of them are now resi- 
dent there. The farms gained 8 per cent from the villages but sent 31 per 
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cent of their boys and girls to the villages. Twenty-one per cent lived in a 
village or in non-farm residences when they were high-school students, but 
now thirty-five per cent are living there. The village and non-farm homes 
lost a small percentage to the farms and much more to the cities, but vil- 
lages and rural non-farm residences, as a class, more than made up their 
losses through the movement of farm youth to them. The movement of 
farm youth from the farms to villages and rural non-farm homes was twice 
that of the movement to cities. The movement of village-reared youth to 
cities was twice that of the farm-reared youth to cities. 

The proportion of the farm-reared women who are now in cities is almost 
twice the proportion of farm-reared men there. 


TABLE 25. PLACE OF RESIDENCE WHILE ATTENDING HicH SCHOOL IN RELATION TO 
PRESENT LOCATION ON FARMS, IN VILLAGES AND IN RuRAL NON-FARM HOMES, OR IN 
UrBAN AREAS, BY SEXES 

See een GaN i 


Present location 


Rees we Total In villages or In army 
school On farms rural non-farm In cities or 
omes navy 


Os ee eee ee eee S| a a a eT ST ee ee 


Males |Females| Males | Females| Males Females! Males | Females| Males 


Number | Number | Number | Number Number | Number | Number | Number Number 
NG EAWS cre em Pde 174 201 83 6 54 89 28 43 9 


Village or non- 


LAR a ccaisleicks 31 47 6 6 13 28 11 13 ect 
Pia tirit tte ee. so cotagn de 143 154 (hth 63 41 61 17 30 8 
et Per cent | Per cent | Per cent | Per cent | Per cent Per cent | Per cent Per cent | Per cent 
otal or 
average.... 100 100 48 34 3l 45 16 21 5 
Village or non- 
LACT tN evacs: sides 100 100 19 13 42 59 36 28 3 
lee ig 30 be oe eats ae aye Ae 100 100 53 40 29 40 12 20 6 


Women exceed farm-reared men in the villages almost as much as in the 
city. One and one-half times as many of the farm girls as farm men have 
moved to villages and to rural non-farm homes. 

Forty-four per cent of the girls are now resident in villages although only 
twenty-three per cent of them lived in villages at the time they attended 
high school. Only thirty-four per cent of the girls now live on farms 
though 77 per cent of them lived on farms when they were in high school, a 
decrease of 43 per cent. Forty-eight per cent of the boys now live on 
farms, whereas eighty-two per cent lived on farms when attending high 
school, a decrease of thirty-four per cent. 

A larger proportion of village-reared men than of village-reared women 
have made the move to the city, but more farm women than farm men 
have moved to the city. Village-reared women have stayed in the same 
type of area more than have any other group. ’ Farm-reared women have 
changed type of area more than have any other group. 

Smaller proportions of farm-reared youth than of village-reared have 
gone to the cities. Does it follow that they also move shorter distances? 
The data on this are given in table 26. Half as many of the farm-reared as: 
of the village-reared youth are residing outside the State. Six per cent less 
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of the farm-reared reside outside the county but within the State. A larger 
proportion of the farm-reared than of the village-reared are in the district 
and in the adjacent townships. A larger proportion of the village-reared 
are outside Jefferson County, and also a larger proportion outside New 
York State. 


TABLE 26. PLAcE or RESIDENCE OF FORMER STUDENTS WHILE ATTENDING HIGH 
SCHOOL, IN RELATION TO DISTANCE OF THEIR PRESENT LOCATION FROM THE DISTRICT 


Distance from district of present location 
Place of residence 
while attending Total Ta Elsewhere in Elsewhere Elsewhere 
high school Sipaaee adjacent j is adjacent grab 7m a = 
istrict ; efferson ; or nite 
townships Couity counties State ee 
‘ “5 Number Number Number Number Number Number Number 
a Otal ics. aera 320 174 37 35 18 41 18 
Village and non- 
Rati, Oh nen Baie 69 32 6 8 3 13 7 
amin tac ceo c-¢ Ste ier 251 139 31 20 15 28 11 


Distribution of place of residence in high school by present location 


Per cent Per cent Per cent Per cent Per cent Per cent Per cent 
Total or average 100 2 12 ll 6 13 6 
Village and non- 
Cicer ne ene ee 100 46 9 12 4 19 10 
BRL iew <2280 woke, ot 100 56 12 11 6 ll 4 


SSS SSS 
In summary then, it appears that living either on a farm or ina village 


while attending high school is a factor related to the present place of 
residence. 


1. There are fewer migrants among the farm-reared students than 
among the village- and non-farm-reared. 

2. Those who come from farm homes are considerably more likely to be 
in rural areas than are those from village- or non-farm homes. 

3. Five of ten farm-reared individuals are now living on farms; three of 
ten are in villages; not quite two of ten are in cities. The remainder 
are in either the army or the navy. 

4. One of ten of the village- or non-farm-reared are on farms; five of ten 
are in village- and non-farm homes; and more than three of ten are 
in cities. 

9. The proportion of the farm-reared women now in cities is nearly 

twice that of farm-reared men. 

Those students who came from farm homes have not, on the average, 

migrated as great distances as have those reared in village homes. <A 


proportionately smaller number are outside the State, outside the 
county, and outside the district. 


o> 


FACTORS IN THE PARENTAL HOME IN RELATION TO PRESENT 
LOCATION OF FORMER STUDENTS 


As various personal factors such as age, sex, and class rank were dis- 
cussed in preceding sections, the possibility was suggested that certain 
factors in the parental home might also have had their effect upon the 
migration of these former students. Information on various factors in the 


MIGRATION FROM A RuRAL NEW YorkK COMMUNITY 37 


parental home is available from a family schedule for 148 of these former 
students whose families were resident in the area covered by the field 
study. This is too small a sample for detailed analysis, but a few factors 
have been selected. 

There is a pronounced difference between the proportion of migrants 
among the former students whose parents are residing in the area covered 
by the field study and the proportion among the whole group of one-time 
students. Only 37 per cent of the first group have left, but 48 per cent of 
the whole group are gone. It will be recalled that in referring to migrants 
only those were included who left the community independently of a 
parental move, so that in the case of those migrants whose parents are now 
gone from the community, the young people’s move preceded that of the 
parents. 

It should be pointed out that the area covered by the field study in which 
the parental-family schedules were obtained represents only that portion of 
the school district included in the village and within a three-mile radius 
of the village. Consequently, in comparing students whose parents are 
still in the community with the total group of students, those from a 
restricted area are compared with those from a larger area. This at least 
leaves open the possibility that the eleven-per-cent difference in migrants 
may be attributed in some degree to differences within the school district 
‘tself. And in view of the quality of the soil and the nature of the agri- 
culture on the western and southern boundaries of the district this hy- 
pothesis does not seem untenable. 


Number of moves made by head of parental household 


Because information on present place of residence of the parents of all 
students is not available, movement of parents from the district and migra- 
tion of the students cannot be analyzed for the whole sample. However, 
‘n the case of the area covered by the field study, information descriptive 
of the mobility patterns of the parental households is available. This is 
indicated by the number of moves which the household has made since its 
inception. 

The number of times the family head has changed work place was used 
in order to cover the moves made from farm to farm. For the village 
households no change was recorded if the change of work place did not 
involve moving to another community. | 

The data showing the relationship between present location of the former 
students and the mobility of their parents are given in table'27.- It is‘seen 
that there is a high degree of stability in the parental group. One-fourth 
of them have not changed work place since marriage; one-half have not 
made more than three moves. 

There appears to be no clearly marked relationship between the migra- 
tion patterns of the family and those of the son or daughter. A larger 
proportion (71 per cent) of the sons and daughters of those who have 
moved ten or more times than of the sons and daughters of those who have 
never moved (58 per cent) are still in the community. 

The number of parental moves from zero to six seems to have little effect 
upon the proportion of sons and daughters still in the community. It is 
probable that the fluctuation in proportions in the last two classes 1s due 
purely to chance. 
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TABLE 27. MIGRATION oF FORMER STUDENTS IN RELATION TO NUMBER OF Moves 
MADE BY HEAD OF PARENTAL HOUSEHOLD 


Present status in relation to community 


Number of moves made by Not i ee 
head of parental household Total ot in schoo 
since first marriage 


: : Away at school 
Residing in Residing outside 


the district the district 

a men Number Number Number Number 
MORAL ih! ek saan sie oa 146 9 55 12 
BNOTIG Nadi cy ie icy yee ee ‘ 36 21 9 6 
Beret NS eos baal oe ay ai rh 36 19 15 Ms 
BON Ula aitnte tn 2 ee Ras 38 22 12 4 
Go IY SARA niga ay oh Sel pae i ery 22 t 15 0 
LOOr TNOTS 2’. 2, |. J cakes 14 10 4 0 

Per cent Per cent Per cent Per cent 
ata lee Sateen ae ok Cares ee: 100 100 100 100 
PRI e« eh. Ge, Hee eT ee ele 25 a7 16 50 
SAUDE SHEA at one ee 25 24 27 17 
ER Ree RES ee Sanaa na Die ei rdf 22 ee 
MB OME ey Cae ay Wire EROS 15 9 26 0 
PUHON ANOLE. dati nie shee ee 10 13 ¥ 0 


hoe lo ee ee 
Consequently, there is no evidence in this sample that the number of 
moves of the parent is associated with movement of sons and daughters 


from the area of the parental home. 


Migration of former students in relation to number of years 
head of parental household has lived in the community 


One other way of measuring the family pattern of mobility is by number 
of years the head of the household has lived in this community. According 
to the data supplied by table 28, it is apparent that there is no relationship 
between the length of time the parent has been in the community and the 


TABLE 28. MIGRATION OF FORMER STUDENTS IN RELATION TO NUMBER OF YEARS 
HEAD OF PARENTAL HousEHOLD Has LIVED IN THE CoMMUNITY 


i a a a 


Present status in relation to community 
A casiencete etieeattagipe elma shies lk ue ain 
Number of years head of 


parental household has Total Not in school 
lived in community 


Away at school 


Residing in Residing outside 
the district the district 
Number Number Number Number 
ORLA, Bide oer ult ee 154 86 56 12 
ag My a esti Bod Cees cok A 22 14 6 2 
BER Le Shel rie hom ie ag hy 30 20 9 1 
rE LEM MOREA Wit a's ey ik Nes Cx 25 i 14 0 
hg BAPE a Bom en i ee 23 12 9 2 
SAPOU EY oil tis ous hee es 19 9 ) 5 
DASOP MMOTC ae he ck Se ew be 35 20 13 2 
Per cent Per cent Per cent Per cent 
Total or average ....... 100 56 36 8 
ge a 2 VRS 100 64 27 Q 
BRM) 50 g5k A: i's «dn, 100 67 30 3 
MRO SF Ls sx Gai tnd Re 100 44 56 0 
SNA 20 Ai biy Bawa > '<\ cna pS 100 52 39 9 
MMII Se 5 een, kina xx! v0.5 gS 100 48 26 26 
een MOLE. dikes eric ae 100 ; 57 37 6 
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migration of his sons and daughters. Fewer of the sons and daughters 
from the group resident in the community 21 to 30 years than from any 
other group are still in the community. But this low point in the middle 
of the distribution can be accounted for only by chance factors. 


Migration of former students im relation to occupation of head of 
parental household 


It has already been pointed out to what a large extent this is a sample of 
farmers’ sons and daughters. Since farming is an occupation which more 
than any other involves the whole family, it is to be expected that this 
parental occupation would affect the migration of the sons and daughters. 
In no other vocation is the occupation passed on from father to son to the 
extent that it is in farming. Because the home and the farm enterprise 
are part and parcel of each other, the boy’s vocational training is acquired 
inevitably as a part of growing up. He is already trained for a vocation by 
the time he finishes high school; what is more natural than that he should 
remain in a field where he has already acquired some skill, particularly, if 
the opportunity is open to him to continue in the occupation through 
inheritance? 

Data showing the relationship between the occupation of the family 
head and the migration of sons and daughters are given in table 29. It is 
seen that the farm owners’ children are more likely to have remained in the 
community than those of any other occupational group, though the dif- 
ferences are not striking. Of the total group, 36 per cent have left, but 
‘ only 33 per cent of the farm owners’ sons and daughters. More likely to 
leave are the sons and daughters of the farm tenant, the farm laborer, or 
farm manager, for whom there is no prospect of inheriting the business. 
The number of children of farm owners is sufficient to analyze by sexes. It 
is found, as would be expected, that there is a tendency for more of the 


TABLE 29. MIGRATION OF ForMER STUDENTS IN RELATION TO OCCUPATION OF 
HEAD OF PARENTAL HOUSEHOLD 


Geen 


Present status in relation to community 


ieee eres ee ee ee a SS eo 


Occupation of head of parental Total Not in school 
househo oe ee aie eR ie ee 
Away at school 
Residing in Residing out- 
the district side the district 


Number Number Number Number 
cutee cise n ar TMS Sys itashor atone Weer omer stasis 154 86 56 12 
RAT wOW DIELS Ai orele ont o/s ave. exeiay> whats one's 61 37 20 4 
Farm tenants, managers, and laborers. 34 17; 16 1 
VET LICE. Ses id 2 aS ard singd eve > elaee oem he 59 oa 20 ti 
op AA as SS IN a VO ee ee Ye Ra | Ce pee etter sees |e wes 
Per cent Per cent Per cent Per cent 
hes 72) Wes oh ES ER Rae en ett so Re eae 100 100 100 100 
Farm OWES... 00s ccs c cece nen cess 40 43 36 33 
Farm tenants, managers, and laborers. 22 20 29 8 
Pia oa lod Sh, ER RARE Bee Oe oe RUFC 38 Shi 35 , 59 
Per cent Per cent Per cent Per cent 
Total or AVETAZE . cscs ee cree se 100 56 36 8 


Farm OWMETES.. . cc sisneidc reer ses enaes 100 60 33 7 
Farm tenants, managers, and laborers. 100 50 47 3 
Ati OLHELS lee oe rik ote Walken es aehe Wie 100 54 34 12 


eee a muanm—eareeumem—ws 


40 BULLETIN 736 


sons than of the daughters to remain, 65 per cent as compared with 57 per 
cent. Only 27 per cent of the farm owners’ sons who are no longer in 
school have left the district, but 37 per cent of the daughters. 


The all others class covers the non-agricultural group ranging from the 
professions to the unskilled and unemployed, but there are so few in each 
occupation, it is useless to break it up. 


The proportion of the sons and daughters from all other occupations 
remaining in the community is almost as large as that of farm owners and 
even more than that of farm tenants and laborers. This tendency for 
the sons and daughters of farmers to remain in the community is less than 
that noted in the section on the place-of-residence factor (table 23 and 
context) for the farm-reared to remain in the community as compared 
with those from village homes. Sixteen per cent more of the farm-reared 
than of the village-reared were still in the community in that case. Here 
about seven per cent more farm owners’ sons and daughters are still in the 
community and four per cent fewer of the tenants’ and farm laborers’ sons 
and daughters are there, as compared with the sons and daughters of all 
other occupations. 

An indirect approach to the problem of the relationship between migra- 
tion and the parental home may be made by checking the parent house- 
hold against two personal factors which jn the previous analysis appeared 
to be related to mobility—number of years of schooling and rank in school. 


It was found in the previous analysis that those former students who had 
had training beyond high school tended to leave the community in con- 
siderably greater proportions than did those with less schooling. Upon 
reference to table 30 it is seen that in this sample there appears to be some 
relation between the occupation of the father and years of schooling be- 
yond high school. Though farm tenants’ and farm laborers’ sons and 
daughters make up only 23 per cent of the sample, they make up 29 per 
cent of those who did not finish high school. However, if they finish 
high school, the sons and daughters of tenants and farm laborers are 
almost as likely to go on to college as are the farm owners’ sons and daugh- 
ters, though less likely to finish. The sons and daughters of those in other 
than agricultural occupations are more likely to go to college or trade school 
and more likely to finish college. 


group, but the sample is too small to warrant sorting for this. 


Rank in school work appeared to be related to migration to cities in the 
larger sample. In table 31 data are presented on the relationship of the 
father’s occupation to the achievement in high school of his sons and 
daughters. First and second fourths have been combined into the upper 
half, and the third and fourth fourths into the lower half. 

This section of the total sample tends to be a more able group with a 
preponderance from the upper halves of their classes. This may be signifi- 
cant for the community. It indicates one of two facts. Either the fami- 
lies covered by the area of the field study furnished a majority of the more 


MIGRATION FROM A RuRAL NEw YoRK COMMUNITY . 41 


TABLE 30. SCHOOLING OF FORMER STUDENTS IN RELATION TO OCCUPATION OF 
HEAD OF PARENTAL HOUSEHOLD 


Schooling of former students 


Occupation of head of Some college 


ld Total or normal 
parental househo Some high se oR eel school, trade College 
school school school and graduate 
nurse’s 
training 
Number Number Number Number Number 
otal ween ee eee os V5. 48 70 25 10 
ai OUMEK eter ate ley eel eet). -0- 59 il?/ 31 7 4 
Farm tenants, managers, and 
CNT Yo tires sik Soha ee GuSkE Clin o/Gko Eee oaca 34 14 14 5 1 
PROT Soest. cue. capac es cache ws ous © 58 1% 25 il 5 
Distribution of amount of schooling by parents’ occupation 
Per cent Per cent Per cent Per cent Per cent 
ANG; CI crs Rete CO ooa er 100 100 100 100 100 
EI OWLS Ach cataetene artes inl hres 39 35 44 30 40 
Farm tenants, managers, and 
Aa DOLETSY cit Oke o> Dio eee .* spas 23 29 20 eps 10 
IMtPoOtherse tenatoke aire i oleate fe laiene 38 36 36 48 50 
on Sees ae ee ee Bret See ee 
Distribution of parents’ occupation by amount of schooling 
of students 
Per cent Per cent Per cent Per cent Per cent 
Total ot averageus ce. - 100 32 46 15 7 
}PGy dan onealscSo ooo ade doo orm onae 100 29 52 2 C 
Farm tenants, managers, and ; 
TADOLELS te rei ieee ns Pea ne 100 41 41 155 3 
PNITROEIIECLS Laois cele none slens ost econ 100 29 43 19 9 


TABLE 31. RELATION BETWEEN CLass RANK IN H1GH SCHOOL OF FORMER STUDENTS 
AND OCCUPATION OF HEAD OF PARENTAL HovusEHOLD NOW IN THE COMMUNITY 


Class rank of former students 


Occupation of head of parental household Total 
Upper half Lower half 
Number Number Number 
Gre) oe a ween Ra he IMDS ORCA ACR ga Rn RC 154 88 66 
ECEMETATENWN GAOL Ged God ooo x die hs eee he aie «lie ie ein 9% 61 35 26 
Farm tenants, managers, and laborers......... 34 Wee 17 
PSqihae she Come aye to BASU: C CRCIC RR DOR CRO PO CaCO 59 36 23 
SaaS PRE i aa Oia a Slee eee ee ON Oe a ee eee 
Per cent Per cent Per cent 
Hal OE AVELACE) 0 iii tene Fas Sele ge See wee 100 5 
PAH STE So naire Se oR Sa wit eT 100 ot 43 
Farm tenants, managers, and laborers.........- 100 50 50 
OTT Ey a eee ee ir at eee 100 61 39 


able of the school district or those whose families have remained, as con- 
trasted with those who have left, are the more able. 

The agricultural occupations do not do quite so well as others in supply- 
ing upper-half students, though the difference between children of farm 
owners and those whose parents have other occupations, is not so great, 
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Fewer of the tenants’ and farm laborers’ children are in the upper half 
of their classes than of those from any other group. 

This again presents an inconsistency because in the previous analysis 
those in the lower class ranks tended to remain in the community. There- 
fore, fewer of the children of farm tenants and laborers should be leaving 
the community, rather than more. However, it must be recalled that 
this covers only a comparatively small portion of the sample. Further- 
more, a check of the tenants’ and laborers’ children might show that those 
who left were the most able of their group. 


Migration of former students in relation to schooling of parents 


One other factor in the parental home remains to be discussed in rela- 
tion to the migration of the sons and daughters, and that is the schooling of 
the parent. Do the parents who themselves have had less schooling, and 
less knowledge of other vocations, and who possibly have fewer contacts 
_ outside the district, tend to keep their sons and daughters, largely because 
‘they cannot put them in touch with other opportunities? 

It is found upon referring to table 32 that this appears true. A larger 
proportion of the sons and daughters of those who had less than eight 
years of schooling are still in the district. However, the high proportion 
of the sons and daughters away at school, of the parents who have had 
more education, makes the comparison difficult, because the proportion 
who have left the community and are now out of school is also smaller for 
the sons and daughters of those with more education. However, since 
most of those now away at school will not return to the community, it 
can be concluded that there is a greater migration of the sons and daughters 
of parents with more years of schooling. 


TABLE 382. Present Location or FORMER STUDENTS IN RELATION TO THE SCHOOLING 
OF THE HEAD OF THE PARENTAL HOUSEHOLD 


| Si Pa. SLA ee 


Present status in relation to community 


i a ee ee 


i h ; 
eetbaen d absti pl Total Not in school 
Away at school 
Non-migrant Migrant 
<r  LEE e SS SE eee ae 
Number Number Number Number 

UMAR edocs JS 8 shod. CO 154 86 56 12 
Less than eight grades......... ee 38 24 14 0 
BO MTRLES 6 kd Oy. asus ak Ac eae 38 21 17 0 
Some high BCROOL § Ko shies! tae hate Lee 45 25 16 4 
Four years of high school.........._ | 15 9 5 1 
i. Se TS a a 10 4 3 3 
Wollege graduate... 0/0... .6 ccc... 8 3 1 4 
Meh ii Se EN OOM MS ey 

Per cent Per cent Per cent Per cent 

moval Or average... 0. ..06.. 100 56 36 
Less than eight grades............... 100 63 37 0 
Eight MMOs CS cas Ns on satis came 100 55 45 0 
Some high a7: | ER aN ae) 100 55 36 9 
Four years of high school......... || 100 60 33 7 
aR RIE 6 ik bon ey 5 car atvlia te 100 40 30 30 
ROUGBS: GTAGUALE. csc cee. 100 38 12 50 


| eee 


In summary, the mobility patterns of the parental household seem to bear 
no relation to the migrations of sons and daughters. There isa very slight 
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relationship between occupation of parental head and migration of sons 
and daughters, and between schooling of parental head and migration of 
sons and daughters. | 

The numbers are small and what may be taken for relationships may 
be only chance differences. 


OCCUPATIONAL DISTRIBUTION OF FORMER STUDENTS 


Movement from one type of work to another involves quite as much 
adjustment for the individual as does movement from one community 
to another. To what extent have vocational adjustments also been in- 
volved in the mobility of these former students? To what extent have 
they continued in the occupation which many of them learned as they 
grew up—farming? This rural community has been proud of the contri- 
butions made by its sons and daughters who have left it during the past 
century, as described in Miss Hoag’s bulletin.® Is this community con-_ 
tinuing to make a.contribution to the nation through its sons and daugh- — 
ters? It is to answer these questions as well as to supplement the analysis © 
of spatial mobility, that analysis of occupations of this group of former 
students is given here. 


IN RELATION TO PRESENT LOCATION 


In tables 33 and 34 are given data on the occupational distribution of 
these students in relation to their present place of residence.!* Almost 
half the boys are now in agricultural pursuits. Seventeen per cent are 
farm owners, tenants, or managers; eighteen per cent are farm laborers; 
and thirteen per cent are working at home on their father’s farms. An 
even higher proportion in agriculture might have been expected in view of 
the fact that more than three-fourths of these former students resided on 
farms when they were attending high school. 

What occupations other than farming are open to these sons of farmers 
and villagers? The age of this group must be kept in mind as the occupa- 
tional factor is analyzed, since a large proportion of them have only recently 
finished school and have not yet established themselves occupationally. 

As yet only five per cent of them are in the professions, but this propor- 
tion is certain to be augmented by those who are now in college (table 33). 
All others includes proprietors, managers, skilled workers, semi-skilled, 
clerical, and unskilled; none of the numbers in these individual classes 
were large enough to warrant computing percentage on them. These 
former students have an unusually small number of unemployed among 
them, as compared with the proportion of unemployed in the total popu- 
lation, or compared with the unemployed among samples covered by youth 
studies. Some of those who are now classified as working at home might 
be in the unemployed group had they given the information themselves. 
This applies in a few cases where the former student is resident in a home 
covered by the field schedule, and the data were obtained from the parent 
who might be less inclined to class his son as unemployed than the boy 
would be. Dickens, in her study, found in comparing parents’ answers 

See footnote 4, page 4. ‘ 

“These tables include all of the former students for whom data on occupations were obtained; that is, 362 


out of the’'total group of 408, or 88 per cent. Information was obtained for 92 per cent of the girls and 85 
per cent of the boys. 
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TABLE 33. PrrEsENT OccupATIONS OF FoRMER MALE STUDENTS IN RELATION TO 
PRESENT LOCATIONS WITHIN OR OUTSIDE THE DISTRICT 


+ 


Present locations 
Present occupation Total Not in school Away at school 
In the Outside the Parents in the 
district. %& district district 
oe hk ee Number Number Number Number 
MEIC AIRE Yc SSE RE bee dota 160 77 75 8 
BLUentic ets yo. Pe oeere ie times ti, Ser il as 8 0 0 8 
Le TC) OTS MANE I Secs Ai (ea a 8 ve 6 0 
Farm operators and managers........ 27 18 9 0 
Atm la DOterss..ngMMe Sot 29 16 13 0 
Working at hom@=aa.....545..-... 21 19 2 0 
All others (non-agricultural).......... 63 19 44 0 
Bineniployede.). waters ee eo ee 4 3 1 0 


a ae ee ee 


Distribution of present locations by occupations 


Per cent Per cent Per cent Per cent 
RDS tal See ee etc tee eo 100 100 100 100 
amber Ode Char ae pe ea 5 _— 0 0 100 
BOSONS roy ccgtin ss tats ole | 5 3 8 
Farm operators and IMaAnaCerse ave ee ibe 93 12 
Bigena laboters.s Yu. 6h Woke ai" 2 Moueein 18 Al 17 
Brie at Homies oe ey ote ee Os 13 24 4 
All others (non-agricultural)... 39 25 59 
ERE MIGVEN ptoh etek als SM Oe S 4 i! 
rn Ne ee Ne Se a Tae See LY, 
Distribution of present occupations by present locations 
Per cent Per cent Per cent Per cent 
otal ortaverigews cs. ode length: 100 48 47 5 
es 
SUIS 20 ESM ge oe Re MASS 100 0 0 100 
BeeO east Ah, id here os Pe ths 100 25 15 
Farm operators and MANAPETS eee ae 100 67 Bi 
Pen DOTErS. coh me) adler yo) ages 100 Do 45 
PeCotiIng at NGMel. cies ches ce 100 90 10 
All others (non-agricultural)... ...... 100 30 70 
BRP V OGY goa ccke sR ede gh can oo 100 75 25 


with children’s answers to questions about the children that there was a 
tendency for the parent to view the child’s residence in the home differ- 
ently from the son or daughter.1® 

So far as the girls are concerned their singleness of occupation is deter- 
mined by their sex. More than 50 per cent of them are housewives in 
their own homes; ten per cent are engaged in housework: and fifteen per 
cent more are working in the parental home. Thus, three-fourths of them 
are in domestic occupations. Only eight of a hundred get into profes- 
sional work, somewhat more than the boys.. However, professional ratings 
for women are attained with shorter training than for men. Nursing 
and teaching are the professions followed by the girls. 

Clerical work does not furnish occupations for as many as might be 
expected, only eight of a hundred. A slightly larger proportion of the 
girls than of the boys reported themselves unemployed, possibly because 
housework occupies them less than farming occupies the boys. 


Dickens, Dorothy. Occupations of sons and daughters of Mississippi cotton farmers. Mississippi 
State College Agr. Exp. Sta. Bul. 318. 1937. 
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TABLE 34. PRESENT OCCUPATIONS OF ForMER FEMALE STUDENTS IN RELATION, TO 
‘ PRESENT LOCATIONS WITHIN OR OUTSIDE THE SCHOOL DISTRICT 


> 


Present locations 


* 


Present occupation Total Not in school Away at school 
In the Outside the Parents in the 
district district district 
Number Number Number Number 
OURS SE Bid, Saas SOS cs eee = IS ee a Rete 200 79 112 9 
ERIC EERE Be ee Pe ES olin Syeriaree nes 9 0 0 9 
SAGER ISTO RR ay Oh el aie ee Gate PRE as) 0 15 - 0 
Clerical and semi-skilled............. 16 8 8 0 
Mer hisict Gk HOME Liisi. ccs ade sas Fe Sul 22 9 0 
| CUSED EVER EOS Pee ee ee eee ner 102 34 68 0 
Housework and other unskilled....... 20 10 10 0 
Unemployed and incapacitated....... 7 5 2 0 


Distribution of present locations by present occupations 


Per cent Per cent Per cent Per cent 
BTCA E Uh ete e Sacsent ane aie ok overese Sione Neca er 100 100 100 100 
BRAS CLOR IL Om ee ne bacco st alons Oe te aranteee 5 100 
SSN PSR COTa GL Sea Tag Sc arco 8 13 
Clerical and semi-skilled............. 8 10 i 
Becerelstsi A € HOMES Flic ea ates ore oe Lp 28 8 
| REST Ee AO Be a Sie ks 50 43 61 
Housework and other unskilled....... 10 Ue 9 
Unemployed and incapacitated....... 4 6 2 


Distribution of present occupations by present locations 


ee ee ee ee ae 


Per cent Per cent Per cent Per cent 
neva MOL LA CUAL Ci isala.s/cvsun ies ater onsile 100 56 4 
ESTES Coe a. SNe CURES NCES ROR action 100 100 
AMSG ST Ulee aety suis has SRS gr cocccl a aeies orrecs 100 100 
Clerical and semi-skilled............. 100 50 50 
mVorking at home......:...6..00se5- 100 Wal 29 
TOILE en Homi wihee © snes Bie 100 ao 67 
Housework and other unskilled....... 100 50 50 
Unemployed and incapacitated....... 100 71 29 


This study serves to emphasize the importance of the training for 
homemaking for high-school girls, since that is the occupation to which 
most of them give the majority of their years. Many have two vocations 
to prepare for: the one which is followed for a few years preceding mar- 
riage, such as teaching, stenography, nursing; and that which they will 
follow most of their lives, homemaking. 

So far as the relation between occupation and place of residence is 
concerned, it is necessary to keep in mind the preponderance of younger 
people in the district, which affects the differences in occupational distribu- 
tion of those in the district as compared with those who have left. It is 
pointed out in the analysis of factors affecting migration that age is import- 
ant and that as these students grow older they will move out of the district 
in larger proportions, and with migration will come change in occupation. 
One source of considerable difference between those still in the district 
and those who have migrated is the class working at home. This un- 
doubtedly is a temporary condition for a large number of both sexes, 
but particularly for the boys. Twenty-five per cent of the males still in 
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the community are in this class, but only three per cent of those who are 
gone. 

The greatest difference between the residents in the district and those 
who have left is in the non-agricultural occupations. About one-fourth 
of those who are still in the district are in skilled, semi-skilled, unskilled, 
and clerical occupations, but fifty-nine per cent of those who are gone 
from the district are in such occupations.'® 

It follows from this fact that a smaller proportion of those who have left 
the district are in agricultural occupations. There are only about half as 
many farm operators among those who have left the community as among 
those who are still there. 

For the women there seems to be a good deal of difference in occupational 
proportions between those still in the district and those who have migrated. 
Only those who have left are in professional occupations. Those who have 
left are more likely to be married, a fact which follows from the differences 
in age distribution as is brought out later. They are less likely to be doing 
housework or other unskilled work, which in the community is usually 
waiting on table in a restaurant or resort. Even more of the girls than the 
boys who are still in the district are working at home, and there is a differ- 
ence of twenty per cent between the proportions of the girls still in the 
district and those who have left in this occupational group. 

As with the men, the differences in proportions between the two resi- 
dential groups may be due in large part to the fact that the group still in 
the district is the younger. 


IN RELATION TO AGE 


Data on the relationship of age to occupation for this particular sample 
are given in tables 35 and 36. These tables show interesting changes in 
proportions in the various occupational groups as one follows across from 
_ age group to age group. As might be expected, there is a steadily in- 
creasing proportion of farm operators, and a decreasing proportion of 
farm laborers. The range in farm operators is from three per cent in the 
group under 21, to 30 per cent in the group over 30. Thirty-three per cent 
of the group under 21 are farm laborers, but this occupation accounts for 
only four per cent of the group over 30. It is interesting to observe the 
sharp decrease (20 per cent) in the proportion of those working at home 
when the group under 21 is compared with the next age group, 21 to 25. 
After that change the proportion remains almost the same for the other 
age groups. A concomitant of this fact is the pronounced increase in the 
proportion in non-agricultural occupations when comparison is made be- 
tween the group under 21 and the one next above, 21 to 25. Twenty-six 
per cent more of the group 21 to 25 are-in non-agricultural occupations 
than of the group under 21. In the group over 25 more than half are in 
non-agricultural occupations. : 

In the case of the female distribution similar significant changes in 
proportions are found as younger groups are compared with older. There 
is a similar decrease in the proportion working at home, though this is not 
so uniform as for the males. Most, significant is the steady increase with 
increase in age in the proportion who are housewives in their own homes. 


6A large number of those in this group who are still in the district are truck and bus drivers. 
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Present age in years 


Present occupation Total — 
Under 21 21-25 26-30 Over 30 
Number Number Number Number i Number 
STeeyta bs aectc rere tenes Sees 155 a0 SE 48 23 
Badente ys... si. Aa ee 9 6 3 0 0 
BPPRESSTONS -. ooo e eschews ustedes ede ha 8 0 2 3 3 
Farm operators and managers... 27 1 6 13 7h 
Warsi) 1a DOLELS wx se sete sss ce ee © 28 11 12 4 1 
Working at home..........---- 21 10 5 4 2 
Minemployed.....-0.-- scene eee 4 0 2 2 0 
Other unskilled and all other (non- 
agricultural)........-+---+++- 58 5 Pil 22 10 
Distribution of age classes by occupations 
Per cent Per cent Per cent Per cent Per cent 
ae ry ace Oe an a ar 100 100 100 100 100 
SS a eee roe 6 18 6 
RIP OLESCIONS «5 lis oe soon scobieiet« see if 4 6 ils; 
Farm operators and managers... 17 3 12 27 30 
ME Ariit FADOLETS.. << Spe tenet hh eee 18 24 8 4 
Working at home..........-.-: 14 34 10 8 9 
aJnemployed.......... 2206-256: 3 30 4 4 
Other unskilled and all other (non- 
agricultural)... ....--.0eee es 37 15 40 47 44 
Distribution of occupations by age classes 
5 pee eee Be RR ele ee eee 
Per cent Per cent Per cent Per cent Per cent 
MotalOr AVETALE.... .- anw- oe 100 21 3153 31 1 
EU eraiae (cece ee om, dase 100 67 33 
Dr OPESRIONS s scd viet eae oi eyshonn's Gieueie 4s 100 25 37 38 
Farm operators and managers... 100 4 22 48 26 
Mart IADOLEIS © cia cise ss e225 she 100 39 43 14 4 
Working at home............-- 100 47 24 19 10 
Unemployed.........--2+---5es 100 cs “3 
Other unskilled and all other (non- 
agricultural)........-..--++:: 100 9 36 38 17 
a 
*Numbers too small to figure percentages on them. 
From the first to the second group the proportion doubles. At 25, more 


than half are housewives. In the next group, 26 to 30, about ten per cent 
more find employment in this occupation, and in the group over 30, another 
twelve per cent are so classified. Not quite three-fourths of those in this 
oldest group are housewives." 

It is interesting to note the increase in the proportions in the professions 
from age group to age group, from two per cent in the youngest group to 
13 per cent in the oldest. The sample is too small to warrant emphasiz- 
ing these proportions but there is a possibility that age is not the only 
factor in this increasing proportion in the professions. It may be that 
opportunities for professional training are not open to the more recent 
students as they were earlier. Furthermore the earlier classes were more 
selective. A smaller number entered high school, and a larger proportion 
were of professional caliber. Entrance into the teaching profession has 
become increasingly difficult as longer terms of training are required. 
These hypotheses could be tested only by a larger sample. 


17It is to be noted that this is not the same as married, since this is an occupational classification, and if 


married women hold positions outside the home they are classified according to that occupation. 
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TABLE 386. PRESENT OCCUPATIONS OF FORMER FEMALE STUDENTSIN RELATION TO AGE 


Present age in years 


Present occupation Total 
Under 21 21-25 26-30 Over 30 
Tea a ee Number Number Number Number Number 
BIO tall rep ete Ru eeaees echt. tae UI 194 56 59 49 30 
SSUGLOT Meena RS fuetetn tr Saath. Hie 10 6 4 0 0 
BRGRCSONOLICN Suh rc ok. oa aan 14 i 4 5 4 
Clerical and semi-skilled. ....... 15 5 6 2 2 
pyoreing at home? ss)... c.ccke son 29 ilré 4 6 2 
HAUSE WITOS oct cis eicteeihs ia aves yates 99 15 Sy 30 22 
Housework and other unskilled. . 20 8 6 6 0 
MPTICTUNOV EUs fo. sce sis 5 one emcee as 7 4 3 0 0 
Distribution of age classes by occupations 
Per cent Per cent Per cent Per cent Per cent 
ROT cleotide Mater ence gee ere 100 100 100 100 100 
DS UUCLETIG Ee tea. cv oe ee 5 11 7 
PE GOTESS ION Caring ots Se xs ken Oe 7 2 ve 10 13 
Clerical and semi-skilled. >...... 8 9 10 4 v 
worming at home =... 5.6 on oo. 15 30 7 12 rh 
HOUSE Wilkes i ens ec eee 51 Gi 54 62 73 
Housework and other unskilled. . 10 14e 10 12 
MOMCTAIIO YER 20% dss a 8 sce eww ca 4 7 5 


cr sf a Se RS 8 
Distribution of occupations by age classes 


Per cent Per cent Per cent Per cent Per cent 
Potalsor average. . 2. .26. «4 100 29 30 D 1 

RR Re MRE CA coon yd (og Gea Coihtc Gli avn 4K 100 60 40 

PeROECOSIONS ois osha dan 100 ef 29 35 29 
Clerical and semi-skilled. ....... 100 33 41 13 13 
Wy aetitie eb HOME. ime ol awk 100 58 14 21 7 
RISE WTO hs vlc aM oh ev lla 100 1S 33 30 22 
Housework and other unskilled. . 100 40 30 30 

ROME MIDIOVEG oi. cca cn ces bade s 100 * 2S 


*Numbers too small to figure percentages on them. 


The conclusion to be drawn from tables 35 and 36 is that, even in this 
narrow range, age and occupation are related for both sexes. For the men, 
the shift from agricultural to non-agricultural occupations is not great 
after 25 years of age. For the woman, the change is largely from the 
status of helpers in the parents’ homes to homemakers in their own. The 
greatest change for them comes in the years from 21 to 25. 


IN RELATION TO CLASS RANK 


In tables 37 and 88 the former students are grouped according to their 
rank in the upper and lower halves of their classes. The distribution of 
the upper- and lower-half groups in the various occupations is difficult to 
analyze because more of the boys are in the lower halves of their classes, in 
high school. Therefore when males are analyzed separately, it is found 
that only two-fifths of them are from the upper halves of their classes. 
Therefore comparison between occupations by the proportion contributed 
to each occupation by the upper and lower halves of the classes seems most 
desirable. It is seen that the greatest difference between the upper and 
lower halves is in the professions. 
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TABLE 37. PRESENT OCCUPATION OF ForMER MALE STUDENTS IN RELATION TO 
CLAss RANK WHILE IN HIGH SCHOOL 


Class rank 
Present occupation 
Total 7 Upper half Lower half 
of class of class 
es rs sn oe ey Pas Ree es 

Number Number Number 
NERS De Oye ee a ah oy ind uP ROR DRT SOnG ORCC ORD 161 65 96 
Pee i ate rake Poi ene oe wenn ee) 26 os 9 5 4 
ONG SERS TS Sagi Ra AP iets A a RR Cr RRC 8 7 1 
Farm operators and managers....----+-++++++: 27 9 18 
Peete PATOTETS he kes on ins wee en ele oe ee 29 9 20 
Working at home. .....-------sseserse eee Pal 11 10 
Pinemployed ....-. 22 eee tee ett PENA 4 1 3 
Other unskilled and all other (non-agricultural) . 63 Zo 40 


Distribution of class ranks by present occupation 


Per cent Per cent Per cent 

Mage cei ere tp, eh le esi eee eas Da Syeiyc. come ee 100 100 100 
Le ere Oya Re ea sce coast ese wane eke 8 6 8 4 
BE tS cies owes niece ec 2% Sher eo win el Manraye! ors 5 11 1 
Farm operators and managers.....--+--+++++: 17 14 19 

Me arm laborers... ..-- esse cee ent eet eee 18 14 PAI 
WWorking at home... ..-...-- sees ener e ees 13 17 10 
INTE oN ae ee are ee Cn a 3 2 3 
Other unskilled and all other (non-agricultural) . 38 34 42 


Distribution of present occupation by class ranks 


Per cent Per cent Per cent 

otal OF AVETAZE. Ft ee eee eee ee es 100 40 ’ 60 
MEW REE TE Petit acetate ere on cce ho ole eel ape ares Hen iw ele Pane 100 56 44 
DE AES 25 uae. Wee are so OG hie a ree 100 88 12 
Farm operators and managefs......-+---+++++> 100 33 67 
Mri 1ADOTETS... . ee ee tm eee ees 100 31 69 
Working at home........--- sees rece er erees 100 52 48 
MR AIOV EU. he 6 es bee ee ee i ee os 100 25 75 
Other unskilled and all other (non-agricultural) . 100 37 63 


eee 


Though only forty per cent of all males come from the upper halves of 
their classes, eighty-eight per cent of those in the professions come from 
the upper group. Though the numbers are small this difference is large 
enough to be significant. Only 33 per cent of the farm operators and 31 
per cent of the farm laborers are from the upper group. These are small 
differences but they are consistent with the trends pointed out in the 
previous section on class ranks. All other non-agricultural occupations 
have only a few more of the upper group than have the agricultural. 

It is expected that the proportions of the female students from the upper 
and lower halves of their classes would be the reverse of the proportions 
for the male students. Fifty-nine per cent of the girls were in the upper 
ranks of their classes. In this case the greatest difference between occu- 
pations is in the student group. One hundred per cent of them are from 
the upper half. 

The same difference in the professions is to be noted here also. Eighty- 
eight per cent of the women in professions ranked in the upper half of 
their classes. The clerical and semi-skilled occupations get a slightly 
larger proportion than their expected share of upper-half students. Un- 
like the boys who are working at home, the girls in this group seem to be 
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TABLE 38. Present OCCUPATIONS OF FORMER FEMALE STUDENTS IN RELATION TO 
CLASS RANKS WHILE IN H1GH SCHOOL 


Class rank 
Present occupation Total ; 
Upper half Lower half 

of class of class 

Number Number Number 
“fan UE eee ae Sey Fie caber ae AN 201 118 83 
On ESPNS 5 Se it at ee ea Rae De ae NT Damo et Se WE 10 10 0 
Co So CERES a a tg Fallot Ih «oe Th LS 13 2 
Mperical-cand semi-skilled s¢-.. =. os ee ek 16 1] 5 
PRS at icine ee Ae ee, 31 i 16 
Be i ta es he eee ae 102 56 46 
Housework and other unskilled................ 20 8 12 
REM Oe tas a Se. Soe 4 5 2 

ae pi Rr ee a 
Distribution of class ranks by present occupations 
te eee 

Per cent Per cent Per cent 

OR OR ran kG Cn’, MAbs ol at ee 100 - 100 100 
ER a tetis cic. SMe ike 2 sete eh > 9 

a NSE 2s Some ong alin ed 8 aig 2 
ilencal and-sémi-skilled. oo). goes. oun oo. 8 9 6 
Peepeetieent HGMe 55 Ms Re A co ee 15 i 19 
LS a re ee lg ec aa 50 47 56 
Housework and other unskilled................ 10 7 1 
eee ok ec Sc ee POCO ee, ee ae 4 4 2 


Distribution of present occupations by class ranks 


Per cent Per cent Per cent 
a peen en UVES wae eo ho eee 100 59 41 
Ete ed gh Mo ke x on Me een 100 100 
ERG 5 Cay cig ee a ae rs 100 87 13 
Slerical and semi-skiNed................... 4 100 69 31 
Bra AG OIC fe. a oe OO eR 100 48 52 
I cvs CoE, oda a viet aS 100 55 45 
Housework and other unskilled................ 100 40 60 
Pree O era oc Wn oo cy, ee 100 ret 29 


less able scholastically. The proportion from the upper half among the 
housewives is slightly less than the proportion in the whole sample from 
the upper half. Still less of the upper-half members make up the group 
doing housework or other unskilled work. 

It appears, therefore, that to a limited extent occupation and achievement 
in school are related. Only the more able academically got into the pro- 
fessional group or have gone on to schools and colleges in preparation for 
entering the professions. There appears to be some tendency for those 
who were more able scholastically to leave farming. Slightly less of the 
more able among the girls are in domestic occupations, including home- 
making. As pointed out in the discussion under age distribution many of 
those who are still at home will be placed occupationally in a few years. 
A follow-up on the group five or ten years hence would give more com- 
plete information on the relationship of scholastic rank to occupation since 
the present occupations are by no means permanent. 


IN RELATION TO PLACE OF RESIDENCE WHILE ATTENDING HIGH SCHOOL 


It has been suggested that not all those living on farms are in farming 
as an occupation. Therefore, a check on the relationship of place of resi- 


‘dence while in school to present occupation offers some refinement on 

“the previous analysis of the factor of place of residence while in school. 

~The data on occupation and place of residence while in high school are 

given in tables 39 and 40. Eighty-two per cent of the males came from 
farms and this preponderance must be kept in mind in analyzing the table. 
The farm-reared males do not contribute to the professions to the extent 
that the village-reared do. Only two per cent of the farm-reared are in 
professions, as compared with 14 per cent of the village-reared. Nor are 
the farm-reared preparing for professions to the extent that the village- 
reared are, as indicated by those away at school. As would be expected, 
few village- or non-farm-reared have become farm operators, though 14 
per cent of them are farm laborers. These may be the farm laborers 
who as they grow older get into the non-agricultural occupations. 
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TABLE 39. PRESENT OCCUPATIONS OF ForMER MALE STUDENTS IN RELATION TO 
PLACE OF RESIDENCE WHILE ATTENDING HiGH SCHOOL 


Place of residence while in school 


Present occupation Total 
Village or Farm 
non-farm home 
Sy = Oe See ae i ie ee Ee 
Number Number Number 

2 oe er aap led ae eats ieee We ace eri 158 28 130 
eee A Sa caste, Sete pare a clelenal Savy ne ee g's Saale 8 3 5) 
Ce Oe ee 7 4 3 
Farm operators and managers.......--+++-+++-- 20 1 26 
Harm laborers: a... oe ee eee tee ee 29 4 25 
Working at home.........:--2---s sees eee rte ot 0 21 
ME RIIV EO 5 aia evga pe nee + Paes 4 0 4 
Other unskilled and all other (non-agricultural) . 62 16 % 46 


Distribution of place of residence while in high school 
by present occupations 


Per cent Per cent Per cent 

ey ak Ee ie cape es ee 100 100 100 
OS OES os be RO Sand ek Se eee “a a ee 5 11 4 
ORE TIC GR nae ep anna Pacem rae: Ce ar aac 4 14 2 
Farm operators and managers.....-..--+--+-++ 17 4 20 
DEEL laltGtSie tinsel is ois hme fr ns MR ee eee 18 14 19 
Working at home......... 6. +e eee erect eee 13 16° 
Membrane fe fe eee lea ees etn oS ee 3 3 
Other unskilled and all other (non-agricultural) . 40 57 36 


——————— 


Distribution of present occupations by place of 
residence while in high school 


Per cent Per cent Per cent 

Mest iret AVETACE TS ano «6 (o Vie 2 = since 03 Fes 4 ean 100 18 82 
NE a ees ee ern Sone ee ee et eee 100 38 62 
ES pe ee i a 100 57 43 
Farm operators and managers.....-..--+-++++- 100 4 96 
arm JANGTELS...- scenes oe never tere es Hewes 100 14 86 
Working at home.........--. eee eeeee ere eeees 100 100 
Riniemployed. <c.. 6 pee oe ce eee e es Dees 100 100 
Other unskilled and all other (non-agricultural) . 100 26 74 


f ‘ 


The difference in proportions of village-reared and farm-reared making 
up the girls’ sample is not quite so great but the farm-reared girls out- 
number the village-reared three to one. A larger proportion of the village- 
reared are going away to school, but a slightly larger proportion of the 
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TABLE 40. PRESENT OCCUPATIONS OF FORMER FEMALE STUDENTS IN RELATION TO 
PLACE OF RESIDENCE WHILE ATTENDING HIGH SCHOOL 


eee SSS SSS 


Place of residence while in school 


Present occupation Total 
Village or Form 
non-farm home 
Number Number Number 
ihe RURAL 5G N Seether aa Ne ic UE 198 47 151 
EMC am tee EO SP huge Rc dF a le ak 10 5 5 
Been ata aen Us a eT oir AL hopelule Soe bay aoe Seek 14 3 11 
Piemealwatd Senu-Skiuled soe. vaca wooo 16 3 13 
BR OSe IPL AUAOTUG Rn 'os wien ao. We bhs ln ea ie e 31 7 24 
UM Me oe ey. y Cuilesiias os gakid awe oan Phe 100 21 79 
Housework and other unskilled................ 20 7 13 
IRR EAR RY OT tots Nts P's, Noche be Seve ng a ky Hees i 1 6 


Distribution of place of residence while in high school 
by present occupations 


Per cent Per cent Per cent 

MT eCRre SLi eet), eee tN Se ean 100 100 100 
PRCT UR RACE 6" Shc perdi MRRURIE Cr ig, ey hopin ok 5 11 3 
ROOMS GO ar insite coe ae is dem bone On CR 7 6 7 
Glencal and seniskilled |. 6 0. on. on OS 8 6 9 
Wasaracagie At MOMEs crc). wk a same hs tc ee 16 15 16 
MTOMISE WIIG. See ew Sis vcs Laie ieeyat Ate og Ae Pe aR 50 45 52 
Housework and other unskilled................ 10 15 9 
NEARER CCE a Sint Ks Mijn out arckcac no Brat 5 an Bees 4 2 4 

RE se eh eS tt Ng eee 


Distribution of present occupations by place of 
residence while in high school 


Per cent Per cent Per cent 
ROLE OE OC VETO Bete 2 chche sks veh 100 4 
RUA RMNTEN Pevetna A. COMM 2k worctkcnsin we beh aah ee 100 50 , 50 
PONT Se RDI Be RAT sc cc Mine 5 Me wl Ga, 100 21 79 
Morea Gnd seni-skilled:.... 0... bee cc can 100 19 81 
Berea HOME: Ct Ne hain ws bane chee hak 100 oe 14 
URE RTD Ae os eek Lk cama ¢ Ce LOOs.2 Di 79 
Housework and other unskilled................ 100 35 65 
Ler ne Coe 2 aS A Ce Ae en Re 100 14 86 
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farm-reared are already in professions. A substantially larger proportion 
of the farm-reared are married. .A larger proportion of village and non- 
farm girls are doing housework, or acting as nursemaids or waitresses. 

Place of residence while attending high school seems to be more closely 
related to professional and agricultural occupations than to others. It is 
more closely related to occupation in the case of the boys than in the case 
of the girls. 

SUMMARY 

It appears that of the factors studied age is probably more closely 
related to present occupation than to any other, at least until the age of 25 
is reached. After that changes in proportions are small between age 
groups. 

Scholastic achievement is related to occupation only when professions 
are considered. If the sample were larger and the ail other non-agricultural 
occupations could be broken down, greater relationship might be found. 

Place of residence while attending high school is related to farming and 
the professions. The other occupations attract about equal proportions 
of farm-reared and of village-reared individuals. 
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SUMMARY AND CONCLUSIONS 


This bulletin states the findings regarding migration and the factors 
associated with it for 339 former students enrolled in Belleville Union 
Academy between the years 1919 and 1938. Forty-nine per cent of them 
have taken up residence outside the district and another five per cent are 
attending school outside the district. Almost one-fifth of the whole 
group are now city dwellers, and almost forty per cent of the migrants 
moved to cities. 

Age data show that the proportion who have left the community has 
increased with age. Fifty-four per cent of those 21 years of age and over 
have migrated, as compared with 49 per cent for the whole group. The 
proportion of migrants in cities has also increased with age. Twenty-three 
per cent of those 21 years of age and over are in cities, as compared with 
only 6 per cent of those under 21. 

More women than men have left the area and a larger proportion of the 
female migrants than of the male migrants went to cities. 

Fifty-two per cent of the migrants and 44 per cent of the non-migrants 
came from the upper halves of their classes. Or stated another way, 41 
per cent of the scholastically more able group remained in the district and 
51 per cent migrated. The balance are away at school. Fifty-three per 
cent of those on farms, 49 per cent of those in villages, and 37 per cent of 
those in cities: were from the lower halves of their classes. 

Forty-seven per cent of all the former students now on farms, 51 per cent 
of those in villages, and 63 per cent of those in cities were in the upper 
halves of their classes when in high school. 

If the selective process which has affected the migrations of the older 
members of the group continues to operate in the same way upon the 
younger members, the selection of migrants on the basis of scholastic 
ability will eventually be much greater for this group. Estimates made 
on the basis of the data for the oldest members of the group suggested that 
ten years hence at least 65 per cent of all those who were in the upper 
halves of their classes when in high school will have migrated, but only 46 
per cent of those from the lower halves will have left. Stated conversely 
only 35 per cent of the better students will be in the district and 54 per 
cent of the less able will be there. From the point of view of the popula- 
tion of the community it was estimated that of those who will still be in the 
community ten years from now, 39 per cent will be from the upper scholas- 
tic group and 61 per cent from the lower. 

Twelve per cent more of those who have left than of those who re- 
mained had training beyond high school. T wenty-four per cent more of 
those now in cities than of those in rural areas had training beyond high 
school. 

Seven per cent more of the village-reared than of the farm-reared stu- 
dents have left the district. The proportion of village-reared in cities is 
twice that of farm-reared. 

Half the men were in agriculture. Three-fourths of the women were in 
domestic occupations, including homemaking in their own homes. The 
men who remained in the community remained to follow agricultural 
pursuits to a large extent. Sixty-eight per cent of those who left went 
into non-agricultural occupations. The occupations of fathers and sons 
were closely related in the case of the agricultural occupations. 


nm. —) g  MEl ee eee 
? 3 oF Sa 
. - & — an 
; ~ : snag 
7 ; ’ _ fy iy 
- 7 i : 
or, 
oe 


54 Borin 736 


Selection of migrants is taking place on the basis of age, sex, ability as” 
measured by grades obtained in high-school work, on years of schooling, 
and on the basis of place of residence while attending high school; that is, 
in farm or village homes. More pronounced is the effect of these factors 
in selecting out the migrants to the cities. 3 

The nature of these selective factors suggests that migration is depend- 
ent upon the need to find the vocational opportunity which is lacking in 
the community or to find greater opportunity than it offers to those whose 
achievements in high school may indicate greater ability. 

Conclusions regarding the seriousness of the selectivity on the basis of 
ability as measured by school grades depend upon acceptance of the esti- 
mates made regarding the probable future situation, and upon the degree 
to which scholastic ability is accepted as an index of mental ability, as 
pointed out on page 17. Assuming their acceptance, the seriousness of the 
selectivity of this factor is evident. 

If the population in the community in the most productive years of life 
is composed of more and less scholastically able in a proportion of 2 to 3, 
it must follow that the community will have a different character than if it 
had kept a larger proportion of its more able. If it is composed of larger 
proportions of those with fewer years of schooling, it must be disadvantaged 
in its competition with urban communities. It must eventually accept 
leadership from those communities to which it has sent the larger propor- 
tion of its better educated and more able young people. It seems reason- 
able to conclude that some of the lack of interest in community activities 
and institutions and the disintegration of community solidarity might be 
accounted for by the selective character of migration from the com- 
munity. 


The implications of this study must necessarily be circumscribed since 
the area covered is not necessarily a representative sample of either rural 
New York or rural America. These conclusions and implications apply 
only to this community, though this study, in combination with other 
studies of similar findings and covering a representative sampling of rural 
areas, may eventually be used for generalizations of wider application. 

This community does not represent a case of over-migration, the problem 
with which such writers as Miss Hoag were concerned 19 years ago, but 
instead a problem of selectivity. There is probably no more migration out 
of the community than is desirable in view of the decreasing need for work- 
ers in agriculture and in occupations requiring training. In fact the 
writer was impressed with what seemed a wholesome condition so far as 
employment of young people in the community is concerned, and it is well 
that so many have been able to find opportunity elsewhere. 

It is desirable that a substantial proportion of the young people leave, 
but it is undesirable from the point of view of the community that the 
group who leave continue to carry with them the larger part of the more 
able and better educated. How may this difficulty be met? It was 
Miss Hoag’s suggestion that strong institutions would make the community 
attractive to its young people. 

The universal cry of ‘‘keep the boy on the farm” can be expanded into a great public 
sentiment for establishing at the very door of the farms the institutions which all 


people crave. Neither exhortation nor force will keep people on farms, away from 
the best of the life of the world; but when the tide of the world flows up into the 
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country and deposits its riches of thought on the institutional threshold of farm life, 
the great social motive of youth and middle age for leaving the farms will be under- 
mined .... The weak, helpless cry of ‘“‘keep the boy on the farm” can be transformed 


into a rallying cry: ‘Build great community institutions for farm boys and girls.’’!8 


One wonders, however, if the institution of the school at least did not 
‘open the way for greater opportunities to achieve social and economic 
status elsewhere. 

It is believed that the conclusions regarding the reasons for migration 
imply clearly the problem before this and all other rural communities in 
which selective migration is taking place—to offer opportunities to their 
more scholastically able young people to win satisfactions equivalent to 
those which the same effort applied elsewhere would win for them. Those 
whose standards have been raised by life at college or other schools outside 
the community those who have been assured of their abilities through suc- 
eess in school are the more likely to go where sufficient return for their 
efforts can be obtained. 

This problem is rooted in the difficulties of agriculture at the present 
time, and so far as the findings of this study are verified by studies of other 
rural areas, it furnishes support for any state or nation-wide efforts to 
decrease the differential in income and status between agriculture and other 
occupations. 


18See footnote 4, page 4. (Reference cited above is on page 53.) 
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EXPERIMENTS WITH NEW ELECTRIC DEVICES 
FOR PASTEURIZING SOILS! 


A. G. NEWHALL 


The many advantages of heat as an agent for disinfesting soils, particu- 
larly soils that have become unproductive from the accumulation of para- 
sitic fungi, nematodes, weed seeds, and insect pests, have long been recog- 
nized. Heat is quick and transient, but is very thorough. It destroys all 
pests. Many growers of flowers and vegetables who do not have equip- 
ment to steam-‘‘sterilize’”’ are finding that limited quantities of soil can be 
economically and satisfactorily ‘“‘pasteurized’’ with some sort of electrical 
device. 

METHODS OF SOIL-PASTEURIZING 


DIRECT-HEATING METHOD 


Two general methods involving the use of different kinds of electrical 
equipment have been developed. In one, the direct-heating method, the 
soil-resistance principle is employed in which the current passes directly 
through the soil from one metal plate, or electrode, to another. Charles 
W. Wildebour appears to have been the first to employ the method in 
America (Anonymous, 1932). He and Glen Cushing worked in coopera- 
tion with C. F. Doucette, then in charge of the entomological laboratory 
of the United States Department of Agriculture at Sumner, Washington. 
They heated 20 square feet of bench soil at a time, from 60° to 180° F. in 


about two hours, with 70 kilowatt-hours on 230-volt alternating current. 


A year later, Fee (1933) described the successful use of vertical plates in a 
greenhouse bench where 15 square feet was treated at a time on a 30- 
ampere 230-volt alternating-current line. Similar results were obtained 
in the same year by Krewatch and Kable (1933), who made a comprehen- 
sive report on the procedure and pointed out a number of the limitations 
and difficulties involved in applying this method to the treatment of bench 
soil and ground beds. 


A box type of pasteurizer also was developed in the Washington experi- 


ments described by Scott (1932). This was capable of raising the tem- 
perature of about 34 cubic foot of soil to 180° F. in 414 minutes by employ- 
ing vertical metal blades (electrodes) 2 inches apart in a box 12 by 18% 
inches in size and 5% inches deep. Blauser (1934?, 1935) improved on 
the construction of this cabinet type by employing but two horizontal 
electrodes 10 inches apart, in place of numerous vertical ones. He was 
able to obtain satisfactory temperatures with the expenditure of less than 
1 kilowatt-hour per cubic foot of soil. He stated that resistance to the 
current was directly proportional to the distance apart of the electyodes and 
inversely proportional to their area. As a standard size for a pasteurizer 
to be used on 230-volt alternating current and where a maximum service of 
00 amperes was available, he settled on one 24 by 36 inches in size and 10 
inches deep; but he stated that if a maximum of only 25 amperes was avail- 
able, the dimensions should be cut to 24 by 18 by 10 inches. If the depth 
was reduced to 5 inches, the demand would then be equal to that of the 


1This is one of several agricultural-research projects undertaken with funds supplied by the Empire 
State Gas & Electric Association. 
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larger pasteurizer while the volume would be cut to one-fourth; and hence 
the time required to reach the end point, and the total current consumed, 
would also be but one-fourth of those with the larger box. The work of 
Tavernetti (1935) confirmed the results obtained by others. 

Newhall and Nixon (1935) made a study of the direct-heating (Ohio) 
type of cabinet pasteurizer (figure 1), and found that the current con- 
sumed per cubic foot of soil per degree rise in temperature ranged from 22 
watts for sand to 28 watts for muck with its higher water content. Greater 
efficiency than this has recently been obtained by Cruz (1939), who em- 
ployed a constant-current transformer which automatically stepped up 
the voltage whenever the charge of soil had a relatively high resistance 
(as sand) and reduced the voltage when a soil with high conductivity (as 
muck or compost) was being heated. In general, the experiments in 
America clearly indicate that a cubic foot of soil can be heated sufficiently 
to kill pathogenic microorganisms and weed seeds with about 1 kilowatt- 
hour of electricity when 230 volts are used, and with even less if higher volt- 
ages can be employed. 

In Europe, similar experiments have been conducted with direct-heating 
equipment along parallel lines with those in America. Dix and Rauterberg 


FIGURE 1. A DIRECT-HEATING SOIL PASTEURIZER, OHIO TYPE, WITH A CAPACITY OF 
2.4 CUBIC FEET 
The current passes directly through soil from one horizontal electrode to another. On 280-volt alter- 


nating current, it takes from 25 minutes to 6 hours to treat a charge of soil. The current demand is vari- 
able, and exceeds 5 kilowatts under some soil conditions 
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(1933), in Germany, used a three-phase circuit and a transformer with a 
capacity of 3.6 to 60 amperes at voltages between 2750 and 200. Seven. 
parallel vertical electrodes were placed in the soil at intervals varying be- 
tween 8 and 78 inches in different experiments. The 


best results were said to have been obtained when F. (@ 
electrodes were approximately 20 inches apart and a 210 00 
500-volt current was employed. By using strong 

currents for relatively short periods of time, greater 200 
economy was obtained. Thus a cubic yard of soil 90 
could be brought up to 70° or 80° C? with 9 to 16 kilo- 190 
watt-hours, or less than 4 kilowatt-hour per cubic ae 

foot. | 

Both the American and the European experiments os = 
have shown that success with the vertical-plate 
method of direct heating requires a transformer, eo 
which is costly, that certain hazards to life and loss 79 
of current are hard to avoid, and that unless con- 150 
siderable labor and careful attention to details are 
employed uniform results cannot be expected. Asa 140 60 
consequence, the vertical-plate direct-heating method 
has not, found favor with practical growers. oe 

Experiments with horizontal electrodes in a 50 
cabinet-type pasteurizer were conducted in Holland “as 
by Kroft and Groen (1933). Muyzenberg and Rijn ‘0 
(1937) then studied the device more thoroughly with 
respect to the effect of electrolytes, moisture, and 100 * 
compression on the conductivity of sand and soil. 

Their figures for current consumption were high— 90 

from 1.6 to 4+ kilowatt-hours per cubic foot—but 30 
tleir final temperatures were also rather high 80 

(99° C.). 

Certain objectionable features of the direct-heat- ro 20 
ing method include hazards to the operator, the | 
variable and often very high demand made on the = 
service line, and the care required in loading the S0 “i 
chamber with soil to get uniformity in packing, in 
moisture content, and in contact between soil and 40 

electrodes, not to mention the frequent necessity of 
adding some dilute electolyte solution (sodium or 0 ° 

asm nitrate or sulfate) to increase the con- 

‘ductivity of sand. Taken all together, these are be- ay 
lieved by many to outweigh the advantages of econ- F_10 
omy of construction and speed of operation pertain- 0 =, 
ing to the direct-heating type of cabinet. é 

INDIRECT-HEATING METHOD ‘3 20 


The other general method of soil-heating employs 
the heating-element principle in which the current 
; -, FIGURE 2. FAHRENHEIT- 
passes through covered, resistance, heating units ~ CpnqicRADE CONVER. 
properly spaced to impart their heat to the soil by ston scaLe 


2A centigrade-Fahrenheit temperature-conversion scale is shown in figure 2. 


6 BULLETIN 731 


thermal conductance. Cabinet pasteurizers operating on this principle, 
first described by Carney (1932) and further tested by Horsfall (1935) and 
by Newhall and Nixon (1935), have become known as the New York type 
(figures 3 and 4). 

Newhall and Nixon found this kind of pasteurizer capable of heating 
soils to satisfactory temperatures (70° C.) with the expenditure of electric 
energy varying between 1.0 and 1.3 kilowatt-hours per cubic foot of soil 
treated, depending on the kind of soil, the initial temperature, and the 
moisture content. They concluded that the sum total of the advantages 
and disadvantages of the two general methods of pasteurizing was in favor 
of the indirect, because of its greater safety and simpler operation. They 
built cabinets holding up to 3 or 4 cubic feet of soil for $20 to $30, and 


FIGURE 3. AN INDIRECT-HEATING SOIL PASTEURIZER, NEW YORK TYPE, WITH A CAPACITY 
OF 5 CUBIC FEET 

This may be used on either 115- or 230-volt alternating current. Pipe-type space heaters with a con- 

stant-current demand of 1600 watts, are employed. It takes 4 to 5 hours to treat a charge of soil. 


The pasteurizer is lined with copper and insulated with composition board and has been in use for over 
four years without repair 
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FIGURE 4. A POPULAR, SERVICEABLE, INDIRECT-HEATING SOIL PASTEURIZER, NEW YORK 
TYPE, WITH A CAPACITY OF yy CUBIC YARD 


This is equipped with ‘‘Calrod’’ heaters rating 3000 watts, and may be used on either 115- or 230-volt 
alternating current 


assembled one holding % cubic yard for $67. Since 1931, when these 
Were originally designed, there have probably been more than 100 such 
pasteurizers, of different sizes, purchased or built by growers in New York 
and neighboring States’. The largest are believed to hold 1 cubic yard, 
while the most popular seems to be the %4-cubic-yard size which operates 
on either 115 or 230 volts and has a connected load of 3000 watts, or 222 
watts per cubic foot. 


’From information supplied by manufacturers. 

‘Since these experiments were completed, a handy-sized portable electric pasteurizer holding 2 bushels 
of soil has been placed on the market. It is shaped like a large suitcase, contains one 750-watt Calrod 
heater, and has been giving satisfactory service in the Department of Entomology and Limnology at 
Cornell University. This pasteurizer is illustrated in figure 9. 
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The matter of the wattage required and the proper spacing of the heaters 
was studied by Newhall and Nixon. They found that a considerable 
leeway is permissible in this respect. With pipe-type heaters of 34-inch 
galvanized iron, which can be obtained in almost any desired length and 
wattage rating,’ good results were obtained when the heat flux per square 
inch of heater surface varied between 2.12 and 2.45 watts. Heaters should 
be so rated and so spaced as to deliver from 200 to 300 watts per cubic foot 
of soil, and no portion of the soil should be more than 8 inches from a 
heater. 


THERMAL DEATH-POINTS OF PATHOGENIC MICROORGANISMS 


In a former publication the author gave evidence that in the presence of 
ordinary soil moistures a final temperature of 70° C. is high enough to kill 
a variety of pathogenic microorganisms, including members of such genera 
as Rhizoctonia, Sclerotinia, Phytophthora, Fusarium, Heterodera, and 
Erwinia, in less than an hour (Newhall and Nixon, 1935). Blauser (1935) 
concluded that 60° C. is high enough to kill nematodes (Heterodera) and 
most weed seeds, but that 65° is required to kill the Fusarium causing to- 
mato wilt. Horsfall (1935) has noted the efficacy of long-time low- 
temperature treatment for damping-off control, 45° to 55° C. having been 
found high enough in some cases where an overnight treatment was made. 

To test the supposition that 60° C. is a sufficiently high end temperature 
for damping-off control, a number of flats of soil known to possess damping- 
off organisms were heated in a Nixon dairy-utensil sterilizer (described 
later) until the following temperatures were reached: 40°, 45°, 50°, 55°, 
60°, and 95° C. Each flat was subsequently sown with vegetable seeds, 
and records of damping-off were kept. The results indicated that heating 
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FIGURE 5. EFFECT OF HEATING LOAM SOIL TO CERTAIN FINAL TEMPERATURES, ON 
DAMPING OFF OF SOME VEGETABLE SEEDS AND ON GERMINATION OF WEED SEEDS 


The germination in untreated soil was as follows: spinach, 13 per cent; tomato, 77 per cent; cucumber, 
95 per cent; weeds, 45 per flat 


‘Hynes & Cox Electric Corporation, Albany, New York. 
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to 60° was as effective as was heating to 95°. Perhaps the time factor is 
of importance here, as it took three hours to attain the maximum tempera- 
ture (figure 12, page 21). Most of the weed seeds were apparently de- 
stroyed when the temperature stopped at 60°, although the legumes and 
Capsella were exceptions and probably there are other exceptions. Weeds 
found in the checks included Amaranthus, Anthemis, Barbarea, Capsella, 
Cerastium, Lamium, Oxalis, and Stellaria.6 The data from these tests 
are summarized graphically in figure 5. A point of some interest is the 
apparent increase in damping-off of spinach and cucumber,.and in the germ- 
ination of weed seeds, by heating the soil to only 45°. Such treatment 
rendered conditions worse than in the checks, although there have not been 
a sufficient number of trials to warrant assuming this to be generally 
true. Substantiation of the idea that a final maximum temperature of 60° 
is sufficient for damping-off control is presented in figure 6, in which stands 
of cucumbers, tomatoes, and spinach are shown in soil heated to three 
temperatures as compared with an unheated check. 


FiGuRE 6. STANDS OF REPLICATE PLANTINGS OF CUCUMBERS, TOMATOES, AND 
SPINACH, IN SOILS HEATED TO THE FINAL MAXIMUM TEMPERATURES INDICATED 
(45°, 50°, AND 60° C.) IN THE NIXON DAIRY PASTEURIZER 


No damping-off occurred in the soil heated to 60° C., though some was present in the samples brought 
to 50° and 55° C. 


Identification of weeds was done by Professor W. C. Muenscher, of the Department of Botany at 
Cornell University. 
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Further confirmation of this important generalization, that effective so: 
treatment requires heating only to 60° C., is presented in the form of | 
table of thermal death-points of a number of microorganisms, other tha: 
bacteria, of variable pathogenicity (table 1). Examination of these dat: 
show that few fungi can withstand 65° C. even for 10 minutes. Scleroti: 
are no exception. Some of the molds which may be wet with difficulty ar 
more resistant. Turning for a moment to bacteria, Elliott (1930) give 
data on the thermal death-points of 102 bacterial plant pathogens, o 
which only 4 lie,above 59° and none is above 69°. 


TABLE 1. THERMAL DEATH-POINTS OF A NUMBER OF MICROORGANISMS 
OF VARIABLE PATHOGENICITY 
Tem- Time 
Pathogen Form perature | (min- Authority 
C. utes) 
Actinomyces scabies......... Conidia 54° 10 mrt’ and Cunningham 
Aller uarvia: SGKS 16 Wek. tas Sa cs Conidia 45° — | Rands (1917) 
Aspergillus niger*........... Spores Boo 30 Wallace and Tanner (1931 
SOW DUIS CUNEV OR, Soe es. 4s ale ke Mycelium and spores 55° 15 | Zumstein (1936) 
SOUNILS CUIIEPED We eminent rea Conidia 50° 10 Smith (1923) 
CEPCOSPOVE ADI OK 66 wo ae Mycelium and spores 52° 10 | Klotz (1923) 
Cladosporium fuluum........ Spores. 70° | Bewley and Buddin (1921) 
Colletotrichum lindemuthianum| Mycelium 50°—52° 10 Muncie (1917) 
Spores 46°-48° 10 Muncie (1917) 
Ce OLEOCR GRU. os ok whine Spores 60° 1 | Bewley and Buddin (1921) 
CNELBE icin Ul Sak SRS SiR PANO SIT AUR ee ER Roe ons 50° 30 | Viadimirskaya (1930) 
Diaporthe batatatis........... Conidia 48°—49° 10 | Harter and Field (1913) 
Ditylenchus dipsact.......... Larvae 43.5° 46 Ramsbottom (1918) 
TD} GtPSGGt OLY Arp Caniares Larvae 48.5° 15 Ramsbottom (1918) 
DEGUPSACtA MB c OR ern ee Larvae S2iD~ 11 Ramsbottom (1918) 
DOU SAC I Pe ne Larvae bY 6° 5 Ramsbottom (1918) 
Fusarium eumartii.......... Mycelium and spores Dos 15 Zumstein (1936) 
Ei. LVCOMEPSICE A, ais tp ate kes hs ei Mycelium and spores 65° 10 | Zumstein (1936) 
FS MMONULONINE ss) 6s se alk ee Conidia 70° 10 a oS Ss Hartley, 
1921:28 
LS ORVSPOKUME: chaos Qhiseape was Mycelium 58°—59° 5 Wood (1939) 
Helminthosporium sativum....| Mycelium and spores 54° 10 Christensen (1926) 
Heterodera marioni.......... All stages 48° 10 Newhall (1930) 
Macrosporium solani........ Mycelium and spores 50° 5 Zumstein (1936) 
Marssonina panattoniana. ...| Conidia 40° 10 Brandes (1918) 
AZucor speciesy..i sc Ses os kS Conidia 57° 30 | Thom and Ayers (1916) 
Oidium lactist¥}.....a....0.. Spores 60° 30 Wallace and Tanner (1931 
Penicillium species§......... Conidia 60° 30 | Thom and Ayers (1916) 
PROM QPUCOLG. . ss ws Spores 49° 10 Bennett (1921) 
Phytophthora citrophthora. . Mycelium and zoospores 43.3° 5 Klotz (1940) 
PS PARUStHCG is See makin ee Mycelium and spores 60° 1 Bewley and Buddin (1921) 
EK CPV DLOBEG bn Nic Rie oes aim Mycelium 50° 1 Bewley and Buddin (1921) 
PLAS MOGIO PHOVA OV ASHEBE.. 3-118 KK whe 6 Awe s one oe 60° 30 | Viadimirskaya (1930) 
Pythium debaryanum........ Mycelium 40° 10 | Zumstein (1936) 
Ex GEOUPIORUI aricr ee Ree Mycelium and spores 65° 10 Merrill (acc. Hartley, 
1921:28) 
Rhizoctonia ( =Corticium 
CORITEFURNTA) 0/5. Woe WO Paice Sclerotia in water 50° 50 | Watanabe (1933) 
Gy CORTUNGUIN ee oe ks Sclerotia in air 50° 60 | Watanabe (1933) 
Si CORI URUIN . ok een x Mycelium in water 45° 30 Watanabe (1933) 
Moe COWIE UZUM ca oc ev caw e's Mycelium in air 45° 20 | Watanabe (1933) 
Rhizoctonia crocorum........ Mycelium 45°-48° 60 Newton (1931) 
MUO AL. caine kgs & Suit hw k Mycelium 45°-60° 60 Newton (1931) 
Ob i a ae ky ee Sclerotia 55°-60° 60 | Newton (1931) 
Rhizopus nigricans.......... Spores 54.5° 30 Thom and Ayers (1916) 
Be WVETECGRS Shs eae on vec Spores | 50° 20 Wallace and Tanner (1931) 
Sclerotinia sclerotiorum...... Sclerotia 48°—50° 5 Sep (1924) 
SK GEE DRIMEEL Sh vikix wee sian 0% Sclerotia 50° 10 umstein (1936) 
rT SU hinge a ke RRS COR Sclerotia 50° 10 | Zumstein (1936) 
Septoria lycopersici.......... Spores §2° 10 | Levin (1916) 
i GOI S os SAT Carta eeka ts Mycelium 44° 10 | Cochran (1932) 
S. apit-graveolentis.......... Mycelium 42° 10 Cochran (1932) 


SSS SSS rere 
—0WV—K—woo—_«_eoa«r«FJC~Cr~ooo—ww>sws—————EEOEOOEOOOooE—E—E—E—EaLaLDh_LoaaoaoEooo——— 


*Suspended spores in dilute salt solution. 


Four species with thermal death-point below 57° C. 


Survived 60° C. for 30 minutes. 


Longer tim 


No survival at 62.8° a 


§Twenty-three species with thermal death-point below 60° C. 


e sometimes needed in sugar solutions. 


ccording to Thom and Ayers (1916), 
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Valleau, Karraker, and Johnson (1926) found that heating soil to 65° C. 
for 15 minutes was sufficient to kill a Fusarium and a ‘“‘Pythiumlike’’ 
organism causing root-rot of corn. 

In studying the diseases of mushrooms, several workers recently have 
made pertinent observations on time-temperature conditions lethal to 
certain pathogens attacking this crop. Lambert (1930) found mycelium 
and chlamydospores of Mycogone pernictosa, the cause of ‘‘bubbles’’, to be 
killed in one hour at 50° C. and in six hours at 42° C.; artificially infested 
soil was rendered safe after a six-hour treatment at 45° C. Ware (1933) 
found that Verticillium Malthouse: (brown spot) was killed in six hours 
at 40° C. Beach (1937) found that the following organisms did not 
survive soil temperatures fluctuating between 115° and 120° F. (46° and 
49° C.) if such temperatures were maintained for sixteen to twenty-four 
hours: Bacterium sp. (brown blotch), Cephalothecium sp. (casing mold), 
Dactylium sp. (mildew), Monalia fimicola (white plaster mold), Mycogone 
perniciosa (bubbles), Trichoderma koningi (green mold), and Verticillium 
sp. (brown spot); spores of certain species of Penicillium and Aspergillus, 
however, survived six-hour exposures in a water bath at 140° F. (60° C.). 
Lambert (1932) reports that the spores of Pseudobalsamia microspora 
(truffle) survived 82° C. for five hours, and Beach found them to survive 
a 2-day heating in compost at 57° C. Beach concludes that 120° F. 
(49° C.) is sufficient to kill the more important harmful fungi in mushroom 
beds during the rather long period of heating attending the composting 
process, while 180° F. (54° C.) is preferable where insects must be driven 
out. This latter temperature, however, may be insufficient to kill Pseudo- 
balsamia microspora (truffle), Chaetomium olivaceum (olive-green mold), 
and Myriococcum praecox (brown plaster mold) which are more resistant 
to heating. | 7 

Henrici (1930) mentioned the importance of moist heat as against dry 
heat in the destruction of molds. He stated that spores of Monilia sito- 
phila, if wet, are killed in 5 minutes at 72° C., but if dry they require a 
30-minute heating at 120° C. As the spores are not easily wetted, they 
may survive the baking process within a loaf of bread dough, where the 
temperature may not attain 100°C. Thom and Ayers (1916) also showed 
that in order to kill some molds dry heat must be twice as high as moist 
heat. Watanabe (1933) showed that whereas dry air aids in destroying 
mycelium of fungi, it hinders the destruction of resting organs such as 
sclerotia of Rhizoctonia. 

Murphy and M’Kay (1926) showed that the perennial mycelium of 
Peronospora destructor in onion bulbs can be killed by heating the onions 
to 43° C. for a period of eight hours. Ramsbottom (1918) found that the 
eelworm Ditylenchus dipsact (Tylenchus dipsact) is destroyed by immersion 
of affected narcissus bulbs in water at 43.5° C. for two to four hotirs. 

It is therefore the exception, rather than the rule, for fungus, nematode, 
and bacterial protoplasm to withstand temperatures between 60° and 65° 
C., even for a few minutes, under moist conditions. Since insect life also 
cannot withstand such temperatures and many of the most common plant 
viruses are destroyed in this range’, and since most weed seeds are believed 
to be killed below these temperatures, the author chose 65° C. as the mini- 


7Exceptions are some which occur in tobacco and tomato. 
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mum end-point soil temperature to be sought in the experiments describec 
in the following pages. 


EXPERIMENTS WITH INDIRECT-SOIL-PASTEURIZING DEVICES 


ATTEMPTS TO USE AN ORDINARY SOIL-HEATING CABLE 


Even the most successful electric soil pasteurizers thus far designed have 
the objectionable feature of requiring the soil to be handled once when i 
is put into the device, and again when it is removed to its permanent site 
This situation has led to a search for ways of treating soil in benches anc 
ground beds, without the labor of moving it. 


Seer cere SSL SASS SSCS SSS ER 
FIGURE 7. EFFECT OF HIGH TEMPERATURE ON LEAD-COVERED 
SOIL-HEATING CABLE 


Left, normal condition of cable. Right, condition after a few hours of use in soil as a 
pasteurizing device, showing melted lead and injured insulation 
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A number of unsuccessful attempts have been made to pasteurize with 
a Standard brand of lead-covered soil-heating cable, but this was not suited 
to withstand the high temperatures needed for this kind of work. What 
happens to such a cable when used in this way is illustrated in figure 7. 
In order to avoid melting of the lead sheath, it was necessary to use exces- 
sive quantities of the cable per unit volume of soil to obtain the necessary 
wattage required per cubic foot. The need for a cable that can be used 
or the dual purpose of soil-heating and -pasteurizing in coldframes, hot- 
9eds, and cutting beds, has often been expressed by both growers and re- 
search men. 


THE INDUCTION TYPE OF ELECTRIC GRID 


One ingenious device for pasteurizing soil in ground beds makes use of 
she induction principle long employed in certain kinds of electric furnaces 
and in all transformers. It is essentially a set of iron pipes connected to 
orm a grid somewhat resembling a short wide ladder. A few turns of 
nsulated copper wire are drawn through certain members of the grid, and 
when alternating current is passed through these coils circulating currents 
wre induced in the iron pipes surrounding them just as in the secondary 
windings of a transformer. Because of the resistance of the iron pipes, a 
sonsiderable degree of heat is generated in them. 

Two such units have been made by engineers of the Rochester Gas & 
Electric Corporation, of Rochester, New York, and have been used suc- 
essfully for a short time in greenhouse soil pasteurization. Since the in- 
ulation on the primary wires is subject to high temperatures and a con- 
iderable amount of moisture when buried.in the soil, it must be carefully 
elected if durable units are to be obtained. Certain construction diffi- 
ulties also are met with in assembling this device, but these probably are 
10t insurmountable. 

A table giving some of the characteristics of these grid heaters has been 
yrepared by H. A. Brown, of the Rochester Gas & Electric Corporation, 
ind is presented here with Mr. Brown’s permission (table 2). The design 
‘A” called for a grid 40 inches long, with eight cross members 6 inches 
part and having a heat flux of a little more than 2.5 watts per square inch 
Mf pipe surface, the pipe size to be 1 inch. The design ‘“‘B’”’ was to be 10 
eet long, and was to contain only six cross members but with the same heat 
lux. The heaters were to be used on 115-volt alternating current, and 
vould treat, when buried in the ground, approximately 14 and 30 square feet 
wf bed space, respectively. From the table it is seen that the design chosen 
or the shorter grid, ‘‘A;’’, called for 11 turns of no. 12 black waterproofed 
isbestos-covered copper wire in each of the four loops of the grid, and would 
lave a connected load of 4.2 kilowatts and 41 amperes. The design chosen 
or the longer grid, ‘‘B,’’, called for 5 turns of no. 12 wire of the same de- 
cTiption in each of the three loops, and would have a load of about 8.4 
clowatts and 79 amperes. 

The cost of construction of such grids was rather high, owing to the 
nany threaded elbows. Estimates for materials alone have been placed 
tt approximately $25 for each grid, and the labor is a large item. At 
resent, therefore, further development of the induction type of portable 
oil pasteurizer does not seem very promising. 
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TABLE 2. SOME CHARACTERISTICS OF AN INDUCTION HEATING TYPE OF SOIL- 
PASTEURIZING GRID MADE OF 1-INcH IRON PIPE FOR 60-CYCLE 
ALTERNATING CURRENT* 


yeh) Ne 


Watts per 
Pipe Number | Current Copper Iron Total square Voltage 
arrange- of in circuit loss loss loss inch of on line 
mentt turns (amperes) (watts) (watts) (watts) pipe 
surface 

Arrant es 4 40 664 3,208 3,872 * 2.50 97.1 
Aav ccs. 10 40 1,236 2,636 3,872 2.50 106.0 
Agia Ss = 12 40 952 3,872 4,824 3.12 136.0 
Rivet. 12 33.9 684 2,776 3,460 2.23 115.0 
A;st..... 11 41.1 916 3,264 4,180 2.70 115.0 
GAS ous * a 43.7 656 3,700 4,356 2.81 115.0 
Pigeintes 12 37.2 520 3,180 3,700 2.39 115.0 
ase 11 36.4 1,148 2,656 3,804 2.46 115.0 
Br... ss: 5 102.8 1,323 8,979 10,302 3.27 115.0 
Bai hous 6 74.8 828 6,507 7,335 2.33 115.0 
Bos 23: 5 98.1 1,917 7,896 9,813 3.12 115.0 
Baga cs's 6 73.2 1,281 5,976 7,257 2.31 115.0 
Baie ayn. 5 92.9 2,733 6,834 9,567 3.04 115.0 
Bef....- 5 78.7 3,120 5,256 8,376 2.66 115.0 


*Prepared by H. A. Brown, of the Rochester Gas & Electric Corporation, Rochester, 
{Pipe arrangement: A =4 loops 40 inches long spaced 6 inches connected in series. 


BURIED ELECTRIC PIPE-TYPE HEATERS 


In the interests of safety and economy, buried pipe-type heaters were 
tested in benches and ground beds as a substitute for vertical plates and 
the direct-heating methods already tested by some other investigators—as 
Dix and Rauterberg (1933), Krewatch and Kable (1933), and Fee (19383). 
With such heaters, many of the objections to the direct method are elimi- 
nated at the start. No transformer is necessary. There are no leakage 
to the ground, no danger to the operator, and no troublesome contact 
difficulties between electrode and soil. The demand can be accurately 
determined before starting, and it does not fluctuate from one test run to 
another. ) 

Tests in greenhouse bench sotl 


A series of six pipe-type heaters (Hynes & Cox), of 34-inch galvanized 
pipe 40 inches long, each heater rated at 400 watts on 230-volt alternating 
current, was set up in a bench as illustrated in figure 8. The heaters 
were spaced 7 inches apart, 314 and 2% inches from the top and the bottom 
of the bench respectively, which empirical setting proved to be satisfactory. 
By way of comparison with similar heaters already on the market, a set of 
two General Electric Calrod soil-sterilizing units was placed in another 
compartment of the bench beside the first. These Calrod heaters had a 
combined rating of 1500 watts, while that of the six pipe-type Hynes & 
Cox heaters totaled 2400 watts. Each of the two bench compartments 
was 534 inches deep and contained approximately 5% cubic feet of soil, 
thus giving a wattage per cubic foot of 273 and 436, respectively, in the 
two compartments. The current employed was 230-volt alternating 
current. 

Seven test runs were completed with this equipment, the object being tc 
determine the current consumed by each unit in raising all parts of the 
soil from room temperature to at least 60° C. Temperatures were meas 
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ured by a set of 20 thermometers placed carefully and read at regular 
intervals. Three kinds of soil were employed—sand, loam, and muck. 
The results are summarized in table 3. It is seen that the efficiency of the 


TABLE 3. SuMMARY OF TEST DATA ON ELECTRICITY CONSUMPTION WITH Two 
KINDS OF HEATERS IN BENCH SOIL OF THREE TYPES 


Mean temperature rise Mean watt-hours per Mean kilowatt-hours per 
in three hours degree rise per cubic 50 degrees rise per cubic 
(centigrade) foot of soil foot of soil 
Type of soil Wet ee MARE Fr PAV UE Pe ee 
Hynes & General Hynes & General Hynes & General 
Ox Electric Cox Electric Cox Electric 
TAYE Rhee cee ee 59° 40° 22 1.121 
Barbaro rsh oor ae iaghc 38° 21 1.068 
MUBABTICAY Kid Gack ea" Sa ls 52¢ 39° 27 1.349 
PS eae 64° 39°% 35t 1.759t 
MIO AI Weicn oe ote 34° 34 1.711 
BRUICIC( tt a Dies 38°* 28 1.417 
BRIG Eins A. coon BY Kk 30° 32 1.612 
Mere rat he are gee 51.0° 37.1 28.8 28.0 1.448 1.411 


*Four-hour instead of three-hour periods. : ; / 
tIt is believed that excessive soil moisture may have been responsible for this rather high figure. 


two kinds of heaters was not significantly different. The,time require- 
ments were in proportion to their current rating, the higher-rating outfit 
carrying the soil up to a proportionately higher mean temperature in the 
same number of hours. Sand was the most economically treated of the 
three kinds of soil. . 

A feature of the equipment which was of value in keeping the heat loss 
down to a minimum, was a l-inch layer of composition insulating board 
laid on top of the soil while the heating was in progress (figure 8). 

It is thus possible to equip shallow benches with electric heating devices 
that will adequately and safely pasteurize all kinds of soil on 230-volt 
current with consumption of approximately 1.5 kilowatt-hours per cubic 
foot of soil. -Considerable variation in the wattage per cubic foot of soil is 
shown by these tests to be quite permissible if the soil is kept covered. 
It is admitted, however, that at present the expense of the equipment and 
the time consumed in handling it do not recommend it as a method of 
practical value. The equipment for these tests costs approximately $25, 
and in each case it pasteurized but 5 or 6 cubic feet of soil in three to four 
hours time. 

Some time after the completion of these experiments, a small port- 
able soil sterilizer, employing one 750-watt Calrod unit like the one re- 
ferred to above, was placed on the market. It is shaped andsamay be 
Carried like a large suitcase, holds a little more than 2 bushels of soil, 
Operates on 115-volt alternating current, and will pasteurize a charge of 
soilin four to five hours. The one illustrated in figure 9 has been in use at 
the entomology greenhouses of Cornell University for several months. 


Tests in greenhouse ground beds 


To determine the time and the current required to pasteurize soil in a 
ground bed 10 to 12 inches deep with the above-described portable pipe- 
type heaters, a set of six, each 40 inches long and of 400-watt rating, was 
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FIGURE 8. A COMPARISON OF TWO KINDS OF SPACE HEATERS IN BENCH SOIL 
534 INCHES DEEP 


The composition insulating board at side and rear is used for covering the soil 


buried, the heaters being placed in parallel rows, 7 inches deep and 7 to 8 
inches apart. In order to avoid danger of short circuits, watertight right- 
angled conduit fittings, with short nipples through which the connecting 
wires could be led above ground, were attached to the ends of each heater 
(figure 10). 

The test plot measured 46 inches wide by 18 feet long, and was heavily 
infested with Phytophthora parasitica. Six changes of position of the heat- 
ers, allowing a 83-inch overlap, were sufficient to treat the bed. A period of 
six to eight hours was required to bring all parts of the soil mass occupied 
by the heaters up to a minimum pasteurizing temperature to a depth of 
11 inches. The total current consumed in thus pasteurizing 10 cubic feet 
of soil was from 12.2 to nearly 20 kilowatt-hours, depending upon the 
moisture content of the soil which was purposely altered at times. The 
results are summarized in table 4. It is seen that as the moisture was in- 
creased from 18.8 to 24.7 per cent, the current consumption went up from 
26.9 to 44.2 watts per degree rise per cubic foot. Tests made by growing 
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FIGURE 9. A PORTABLE PASTEURIZER FOR II5-VOLT ALTERNATING CURRENT, HOLDING 


BETWEEN 2 AND 3 BUSHELS OF SOIL. 


COMPARE WITH FIGURE 8 


tobacco plants in treated and in untreated soil indicated that complete 
control of the Phytophthora disease was obtained by the treatment given 


to this ground bed. 


TABLE 4. SUMMARY OF CURRENT USED IN PASTEURIZING A GROUND BED OF 
LOAM WITH A SET OF SIX PORTABLE PIPE-TYPE SPACE HEATERS 
BuRIED 7 INCHES DEEP 


Test run no. 


Mean soil moisture 


Mean watt-hours per 


Mean kilowatt-hours 
per 50 degrees rise 
per cubic foot of soil 


degree rise per cubic 
Ee foot of soil 
CMe ee Se Tak re se yo plein ated 18.0 26.4 
LM Ds, WUE a one ese None Gale ene 18.8 26.9 
SO ne eee eas BoM cons eis itn, MUON Sah 19.0 28.3 
as ihe sek ke PLR Ey ee Rene 19.4 31.9 
Le Pati ees LIE xy Bese ine alco oe 21.0 35.0 
oT RA ROT CET OPT A hc ie aR Pre te ee! 2 24.7 44.2 
PL CATI ER Ue ee id ere site te zy & sete 20.28 32.08 


1.320 


A demonstration of the importance of soil moisture was made by moist- 
ening one half of one test plot more than the other half, and noting the 
difference in mean-temperature readings of the soil in both halves at the 
end of the seven-hour heating period. On one side the moisture was 18.88 
per cent at the start, and on the other side it was 22.05 per cent. At the 
end of the period the mean-temperature rise of the soil in the drier side 
was 48.6 degrees centigrade while that of the soil in the wetter side was but 
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FiGurE 10. A PAIR OF 40-INCH PIPE-TYPE HEATERS, EACH RATING 400 WATTS, SHOWING 
THE WATERTIGHT CONDUIT FITTINGS AND NIPPLES EMPLOYED ON THE ENDS TO PERMIT 
SAFE BURIAL AND USE IN MOIST. SOIL 


42.7 degrees, or 12 per cent lower. In other words, a 14-per-cent-lower 
initial soil moisture resulted in a 13.8-per-cent-higher mean-temperature 
rise by the end of the heating period. Similarly, a comparison of test run 
no. 4 with test run no. 2, in table 4, shows that it required 64 per cent more 
current to overcome a 3l-per-cent difference in initial moisture content of 
the soil. 


TYPES OF ELECTRIC SOIL PASTEURIZERS GENERATING STEAM 


Since it appeared that little more could be gained by further experi- 
menting with types of electric heaters that must be buried, dug up, and 
reset at frequent intervals, attention was turned to the possibility of gen- 
erating steam with electric heating units close to the soil but not buried in 
it. That this apparently has not been tried before would seem to be owing 
to the beliefs (1) that steam must enter the soil under pressure in order to 
be effective, and (2) that electrical energy is too expensive relatively to 
other ways of generating steam. Both these ideas evidently need revising. 

The author (Newhall, 1930) has reported satisfactory steaming opera- 
tions, employing the inverted pan, in which good results in eradicating 
nematodes in ground beds and benches were obtained with steam under 
less than 12 pounds pressure on the boiler, even when the boiler was 100 
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feet from the scene of operation. Under such conditions the pressure under 
the pan itself may be practically nil. Furthermore, on theoretical grounds 
it is obvious that there is little need for much pressure to drive steam into 
the soil if one considers the process of heat transfer when the steam enters 
the soil. In contacting a cold surface, as a particle of soil, the steam is 
chilled to the point of condensing, and so gives up most of its heat to the 
soil particle. At the same time its own volume is reduced to a very small 
fraction of what it was formerly (less than 1/1500). This great reduction in 
volume enables the steam to pass through the soil, condensing as it passes 
and releasing its heat, without filling and clogging the open spaces between 
the soil particles. It therefore takes an almost negligible pressure to drive 
steam into loose soil which is not already soaking wet. 

The importance of having the soil loose, as pointed out by the author 
(Newhall, 1927), needs no further comment; but the importance of not 
having it wet can be better understood when one remembers that the speci- 
fic heat of soil on a weight basis is only from 0.19 to 0.26 that of water, or 
from 0.44 to 0.57 on a volume basis according to Bouyoucos (1913). A 
pound of excess water therefore requires 4 or 5 times as many heat units 
as does a pound of soil, to elevate it to pasteurizing temperatures. Soil 
should not be too dry (powdery), however, since conduction of heat from 
one particle to the next can take place better through a thin film of moist- 
ure than through a dry air space. With ordinary soil the best results may 
be expected when the soil barely retains its shape after being squeezed 
firmly in the hand, rather than crumbling to pieces easily. 


The Nixon dairy-utensil sterilizer 


The first apparatus’ tested which employs this principle of steam- 
heating under atmospheric pressure was designed by M. W. Nixon, of 
Ithaca, for sterilizing dairy utensils. It has been briefly described by the 
author (Newhall, 1939, a and b). The steam is generated by a 1500-watt 
electric hot-plate built into the base of a tight, well-insulated cabinet 
having one large door in front (figure 11)*. The inside measurements in 
the experimental model employed are; height, 29 inches; width, 28 inches; 
depth, 15inches. In the center of the bottom over the hot-plate, and as an 
integral part of the latter, is a metal pan holding 5 quarts of water which 
can be brought to a boil in 30 minutes. The device is rated for a 230-volt 
alternating current. The pan and the heating element are thoroughly 
insulated with rock wool; and a heat fuse and a time switch are connected 
in series with the heater, the former to melt in case the water should boil 
away before the time switch has opened the circuit. Some readers may 
recognize the similarity between this device and the old Arnold laboratory 
sterilizer familiar in bacteriology laboratories. 

The soil is placed in flats, or trays, piled one above another in the cabinet 
—which, though having a total capacity of 7 cubic feet, actually holds a 
net total of only 2% cubic feet of soil when the ‘soil is in flats 3 inches deep 
with 34 inch between the flats. The current is usually left on for nearly 
two and one-half hours, during which time approximately 3 quarts of 
water is boiled away and a soil temperature of 60° to 70° C. (140° to 158° F.) 
is attained. The soil-moisture content is increased by less than 10 per 


8Now manufactured by the Victor Dairy Products Company, of Hagerstown, Maryland. 
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FIGURE 11. THE NIXON ELECTRIC DAIRY-UTENSIL STERILIZER, EXPERIMENTAL MODEL, 
USED IN MORE THAN 250 TEST RUNS WITH SOIL OF DIFFERENT KINDS, MOISTURE CON- 
TENTS, DEPTHS, AND ARRANGEMENTS 


The photograph shows the heat fuse and the time switch in the baseboard 


cent, and is practically negligible if the flats are removed while still hot, 
since they lose much of their moisture while cooling. 

In order to determine the conditions under which maximum efficiency 
could be obtained with this type of pasteurizer, a number of factors were 
studied in a series of more than 250 test runs®. A typical time-temperature 
curve for a nine-hour period during which the current was on for the first 
two and one-half hours (figure 12), shows the lag between soil and air tem- 
perature, the normal rise in soil temperature of several degrees after the 
current has been cut off, and the slow cooling reminiscent of the behavior 
of fireless cookers. As a rule, when the air temperature in the upper 
corner of the cabinet reached 80° to 85° C., the soil temperature was close 
to 60° and would advance up to 65° in the next half-hour on the latent hea 
stored in the heating elements. At the end of this period the soil could be 
removed, and it could be used as soon as it was cool enough. 


®*Acknowledgment is made of the valuable assistance given by Herbert Roth in collecting much of the 
data used here. 
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Temperature . a 
(C.) 


80° 


70° 


60° 


50° 


40° 


Hours 


FIGURE 12. A TYPICAL TIME-TEMPERATURE CURVE OBTAINED WITH THE NIXON PAS- 
TEURIZER OVER A NINE-HOUR PERIOD WITH THE CURRENT ON FOR THE FIRST TWO AND 
ONE-HALF HOURS 


The relation of the air temperature to the soil temperature, the rise of the soil temperature duri 
: é re, ri 
hour following disconnection of the current, and the slow cooling rate of the soil are svitent in the ees 


The role of initial soil moisture 


A comparison of the time-temperature curves of two samples of loam 
soil, with initial moistures of 9.4 per cent and 21.3 per cent, respectively, 
will serve to illustrate the importance of soil moisture in determining the 
current consumed and the time needed to reach a given temperature with 
loam soil. Such a comparison is shown in figure 13. It required nearly 
an hour longer to heat the wetter soil up to 65° than to heat the drier soil 
to that temperature. 


Effect of varying the sotl depth 


The question whether the same volume of soil, in this case 24% cubic 
feet, can be heated more economically if spread out in a number of com- 
paratively thin layers rather than in fewer but deeper layers, was answered 
in the affirmative by tests the results of which are summarized in figure 14, 
The deeper the flats of soil, the longer is the heating period required to 
reach any given temperature. For example, soil 334 inches deep reached 
65° C. in one and three-quarter hours of heating, while soil 5% inches deep 
reached only 54°, and soil 914 inches deep reached only 43°, in the same 
length of time. Muck soil, with its higher moisture content, was particu- 


larly affected by this depth factor. 
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Temperature 
Ln 


Hours 


Figure 13. EFFECT OF TWO DIFFERENT INITIAL SOIL MOISTURES ON THE TIME REQUIRED 
TO ELEVATE SOIL TO 65° C. IN THE NIXON PASTEURIZER, AND ON THE RELATIONS OF THE 
AIR TEMPERATURE IN THE CABINET TO THE SOIL TEMPERATURE 


Temperature 
C.) 


70° 


60° 


50° 


40° 


30° 


Hours 


FIGURE 14, EFFECT OF THREE DIFFERENT SOIL DEPTHS ON THE TIME REQUIRED TO 


RAISE THE TEMPERATURE OF 2 y CUBIC FEET OF LOAM §S I ; 
y * LOAM SOIL > 68 CG . THE NIXON 
a fee C 6: C. IN THE NIXON 


The current was on during the first one and three-quarters to two hours 
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Effect of varying the soul volume 


Another factor that has a bearing on the general efficiency of the pasteur- 
izer in question, is the ratio of soil volume to size of the heating element. 
No attempt was made to try different-sized heating elements; but by vary- 
ing the volume of the soil and keeping records of the current consumed per 
cubic foot of soil per 50° C. rise in temperature, there was found to be a 
relation between volume and current consumption, indicating that greater 
efficiency was obtained when the cabinet was filled to capacity (2% cubic 
feet) than when it was only half filled. The latent heat-absorbing capacity 
of the heater itself has a bearing on this. The time required to attain a 
given temperature was almost directly proportional to the volume of soil 
being heated. Both these relationships are summarized in figure 15. 
There is some indication from this that the 1500-watt heater employed 
could be used in a cabinet of still larger size than this one. 


Kilowatt-hours 
per 50° rise Hours 


1.8 


1.3 
1.27 1.59 1.91 2.23 2.55 


Soil volume (cubic feet) 
FicurE 15. EFFECT OF INCREASING THE VOLUME OF SOIL TREATED, ON THE TIME 
REQUIRED FOR THE SOIL TO REACH 65° Cc. AND ON THE CURRENT REQUIRED PER CUBIC 
FOOT OF SOIL 


Effect of other miscellaneous factors 


Mention has already been made of the latent, or stored, heat in the 
heaters that could be relied on to raise the soil temperature another 5 to 8 
degrees in less than an hour after the current has been turned off. It 
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must be obvious from this, that the greatest efficiency is attained by con- 
tinuous operation, one charge of soil following another. 

A study of efficiency in relation to a loose as compared with a compact 
condition of the soil in the trays, revealed little difference in the case of sand 
but a measurable difference with muck. By packing the muck in the trays 
a considerably larger amount could be put in, which increased the load by 
just that much. 

Arrangement of the flats in the cabinet with respect to clearance around 
the edges and between them, was of importance in permitting easy access 
and free circulation of the steam. A clearance of 1 inch all around is 
believed to be the most satisfactory. Leaving an open space resembling 
a chimney up through the center was of little benefit. Greater efficiency 
was obtained when that space was filled with soil. 

Alternate periods of heating, in which the current was turned on for 10 
minutes at a time and off for 10 minutes, only seemed to increase the time 
required for the soil to reach 65° C., without decreasing the current con- 
sumption. 

The temperature of the water at the start was of less importance than 
might be supposed at first thought. Very little was gained in efficiency 
by starting with hot water (82° C.) as against water at room temperature. 
The reason is apparent from a consideration of the following facts. The 
heat required to raise 1 pound of water through 1 degree Fahrenheit is, 
by definition, 1 B.T.U. In 3% quarts there are 7.3 pounds, so that 1036 
B.T.U. are required to raise that amount of water from room temperature 
(21° C.) to the boiling point (100° C.). But to convert 7.3 pounds of water 
to steam aftr it has reached the boiling point requires another 970.4 
B.T.U.X7.3, or 7084 B.T.U. From this it is evident that heating the 
water up to the boiling point takes only about one-seventh of the total 
energy consumed in the entire operation. Incidentally, this also shows 
why a pound of water converted into steam is so much more effective than 
a pound of boiling hot water, in treating soils. 


Mean current consumed per cubic foot of soil 


Summarizing 150 of the test runs made with the Nixon pasteurizer, the 
current required to raise 1 cubic foot of soil to a temperature of 65° C. 
from an original temperature of 15° was found to lie between 1.15 and 1.68 
kilowatt-hours for sand (mean 1.34, or 27 watts per degree), between 1.16 
and 1.62 kilowatt-hours for loam (mean 1.39, or 28 watts per degree), and 
between 1.54 and 2.05 kilowatt-hours for muck, with its higher moisture 
content (mean 1.78, or 35 watts per degree). The variations observed 
between tests of any one kind of soil are due largely to variable soil-moisture 
content, soil depth, degree of soil compactness, and initial temperature of 
the heater. There is no significant difference in requirements between 
sand and loam, but the greater current consumption of muck as compared 
with the other two kinds of soil is highly significant statistically and is 
believed to be due to the greater proportion of water in the muck. _ 


Some considerations relative to specifications for a larger model 


In considering the construction of a larger pasteurizer capable of treating 
twenty-five flats at a time instead of six, a question arises as to how tall 
such a pasteurizer could safely be built without sacrificing elfen 
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While no tests were run, the impression was gained that disappointing 
results might be obtained if the pasteurizer were much more than 3 or 4 
feet high, as there might be too great a difference in temperature between 
the top and the bottom flat at any given time. These variations were 
usually of only a few minutes duration in the cabinet under test, but, as 
they sometimes amounted to 10 or 15 degrees centigrade, they suggest 
that it might be better to enlarge in a horizontal rather than in a vertical 
plane. 

A larger cabinet, capable of holding twenty-five flats 12 by 24 by 3% 
inches in size, or nearly 15 cubic feet of soil (net), would require six 1500- 
watt heaters with a connected load of 9 kilowatts on 230 volts, or approxi- 
mately 50 amperes. This is based on a rating of 600 watts per cubic foot 
of soil. To allow for circulation and space to be taken by the flats them- 
selves would require a volume close to 45 cubic feet, which could be supplied 
by a cabinet with inside dimensions as follows: height, 30 inches; width, 
7 feet 8 inches; depth, 28 inches. A lower wattage rating per cubic foot 
may be adequate. 


The Cornell electric inverted steam pan 


The success obtained with the Nixon dairy-utensil sterilizer as a soil 
pasteurizer prompted the construction of a portable device, briefly de- 
scribed by the author in an earlier publication (Newhall, 1939b), for use 
on greenhouse benches, ground beds, coldframes, hotbeds, and cutting beds. 
This is essentially an inverted pan similar to those long in use by green- 
house growers. But instead of steam being piped to it from a distant 
boiler, a 230-volt alternating current is brought to the pan and the steam 
is generated beneath in troughs of water heated by strap heaters (figure 16). 

The experimental model was made of 1-inch insulating board over a light 
wooden frame. Its dimensions were 2% feet wide by 3 feet long by 1 foot 
high. A 2-inch strip of galvanized iron around the lower edges helped 
to seal the edges when the pan was pushed down on the soil. The four 
metal water reservoirs inside held approximately 5 quarts of water each, 
and they were filled through stoppered holes in the top. The four 1500- 
watt heaters were wired in parallel; so that a constant demand of 6 kilo- 
watts was employed to steam 7% square feet of soil, which was accom- 
plished to a depth of approximately 10 inches in two to three hours. 

Tests were made in ground beds of loam soil with moisture contents 
ranging from 11 to 15 per cent. To facilitate accurate measurement and 
to gain a more complete picture of the rise in temperature of the soil at 
different depths and locations beneath the pan, thermocouples of copper 
constantan were buried at 3-, 6-, 9-, and 12-inch depths. One set was 
placed 3 inches in from one corner, another near the middle of one side, 
and a third under the center of the pan. The soil was loosened with a 
spading fork before the pan was placed over it. A graphic presentation 
of the temperatures obtained at the different levels is shown in figure 17. 

It took 20 minutes to start the water boiling. The soil temperature 
began rising at the 3-inch depth 10 or 20 minutes later... In 60 minutes it 
began to rise at the 6-inch depth, and in 90 minutes at the 9-inch depth. 
The current was turned off in two hours, at which time the temperature 
was rising at the 12-inch depth. At the lower levels the temperature 
continued to rise for some time at a rate similar to the rate of fall in the 
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B 
FIGURE 16. THE CORNELL ELECTRIC INVERTED STEAM PAN 


A, In use on a raised ground bed 
B, Tipped on end, showing the arrangement of the four 1500-watt str 


d ap heaters beneath the water 
reservoirs. (See figure 19) 


upper layers. Maximum temperatures at the lower depths in the corner 
were 20 degrees centigrade lower than those under the center of the pan 
The water continued to boil for about 15 minutes after the current w 


ae 


turned off, and, as the pan was not moved, there was undoubtedly a con- 


~ o 
ay 


New Etectric DEVICES FOR PASTEURIZING SOILS OF 
Temperature 
Ce 


100° 


80° 
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40° 


FicurE 17. SOIL TEMPERATURES ATTAINED IN A GROUND BED OF LOAM AT 3-, 6-, 9-, AND 
I2-INCH DEPTHS BENEATH THE CORNELL ELECTRIC INVERTED STEAM PAN DURING A 
TYPICAL TEST RUN 


A, Temperatures at points under the center of the pan 
B, Temperatures at points 3 inches in from one corner 
The current was on during the first two hours 


98 BULLETIN 731 


siderable amount of stored heat given off from the heaters during the next 
three hours. In practice the best results were obtained by laying a piece 
of 1-inch composition insulating board on the freshly steamed soil to con- 
serve the heat, and by continuous use of the outfit, which called for shifting 
it to a new position every two hours, never permitting the heaters to cool 
off. 

The current consumed in treating 714 square feet of soil was metered 
at 11 kilowatt-hours, or 1.47 kilowatt-hours per square foot. Assuming 
pasteurization to a 10-inch depth means 1.76 kilowatt-hours per cubic 
foot of soil, which is similar in efficiency to that with other methods al- 
ready described. 

A test run on loam made with three of the four 1500-watt heaters pro- 
duced the results shown in figure 18. It is evident from this figure that 


Temperature 
C. 


100° 


Hours 


FIGURE 18. SOIL TEMPERATURES ATTAINED IN LOAM AT 3-, 6-, 9-, AND 12-INCH DEPTHS 


BENEATH THE CORNELL ELECTRIC INVERTED STEAM PAN WHEN OPERATING ON THREE 
OF THE FOUR I500-WATT HEATERS i 


(To be compared with figure 17, A) 


pasteurizing temperatures could not be expected much below the 6-inch 
level without increasing the time of operation beyond two hours. This 
could be done, however, as there was always some water left in the reser- 
voirs at the end of the two-hour heating period. 

From these tests it was deduced that the four heaters used would be 
adequate for a pan of 25 or 30 per cent larger area, or approximately 10 
square feet, without increasing the required heating period too much 
Accordingly such a pan was built of asbestos board and angle iron by the 

| Joseph Harris Seed Company, and was put into operation on that com- 
_ pany’s slat-house soil out-of-doors in the spring of 1939 (figure 19). 
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FIGURE 19. MODEL OF AN ELECTRIC SOIL PASTEURIZER BUILT OF ASBESTOS BOARD AND 
ANGLE IRON, COVERING IO SQUARE FEET OF SOIL 


This pasteurizer, used outdoors on slat-house soil of the Joseph Harris Seed Company at Coldwater, 
New York, is heated by four 1500-watt strap heaters. The upper photograph shows the strips of asbestos 
board which shield the soil from direct radiation 


Periods of operation of 45 minutes were sufficient to reduce the number of 
weeds (chiefly grass) from nearly 500 per square yard to less than 12, which 
amply paid for the current consumed. Such treatment also seemed to 
eliminate all damping-off of delphinium, which is very subject to this 


i 
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trouble. Temperatures up to 65° C. were attained 4 or 5 inches below the 
surface of the soil. 


Limitations, advantages, and suggested improvements 


At this point it is easy to see that limitations as to the area which can be 
steamed with electrical energy are imposed by the limited size of the service 
lines at most men’s disposal. To provide for an area of 150 square feet at 
a time, which is not large in commercial operations employing steam, 
would require a battery of sixty 1500-watt heaters, which would demand 
90 kilowatts, or more than 400 amperes. This load would require a trans- 
former, conduits, and heavy cable, and would increase considerably the 
difficulties and hazards in manipulating the apparatus. All electrical 
methods for, the average grower are definitely limited to comparatively 
small operations where large areas do not have to be treated in a few days’ 
time. 

One advantage possessed by the electric inverted pan is the fact that the 
surface of the soil is left in a comparatively dry condition, owing to the 
radiant heat given off by the strap heaters just above the soil. For some 
situations this is an improvement over methods which may leave the soil 
in a puddled condition. However, there was evidence that this too can 
be overdone to the point of overheating the surface soil. In order to avoid 
such overheating, strips of Transite,!° 4 inches wide and /% inch thick, were 
mounted immediately beneath the strap heaters. These reduced the direct 
radiation from the heaters to the surface of the soil. 

Longer life could be built into this pan by giving the inside a heavy 
water-proof coating to prevent the insulating board from absorbing mois- 
ture. The pan could be made more rigid by lining or covering it with sheet 
metal, or by using angle iron on the edges; but care must be taken to guard 
against short circuits and current leakage in the highly saturated atmos- 
phere within the device. It would be desirable to have some means of 
determining how much water remained in the reservoirs at any time. 
Also, a spirit level could well be made a part of the regular equipment. 


Ihe Hutchings continuous electric soil pasteurizer 


In the spring of 1939 the author was invited to collaborate in designing 
and testing an ingenious soil pasteurizer made by Donald Hutchings, of the 
Joseph Harris Seed Company at Coldwater, New York. The device, 
illustrated in figure 20, is unique in its resemblance to modern electric 
baking ovens of the continuous type or to some types of flash pasteurizing 
equipment. The soil, which is dumped into a hopper at one end, begins 
coming out at the other end in 5 minutes, at a temperature of 65° to 80° C. 
Its passage through the pasteurizer is regulated so that the organic matter 
is not overheated and yet a sufficient temperature is attained to kill 
pathogenic organisms and nearly all weed seeds. <A few seeds of legumes 
survive. The soil is propelled through the pasteurizer by a specially con- 
structed continuous chain operated by a %-hp electric motor. The speed 
is controlled by a motor on a reducing gear and a set of pulleys of varying 
sizes. The chain picks up the soil under the hopper and drags it hori- 
zontally in small piles, 4 inch deep, across a stainless-steel table 6 inches 


10A Johns-Manville product containing asbestos. 
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FIGURE 20. THE HUTCHINGS CONTINUOUS ELECTRIC SOIL PASTEURIZER, IN USE AT 
COLDWATER, NEW YORK 


This device draws 10 kilowatts and pasteurizes 6.6 cubic feet of soil per hour 


wide by 64 inches long. This table is heated from below by a number of 
strap heaters with a total effective wattage of 5.340 kilowatt-hours. 
Additional heat is directed downward on the moving soil by a set of six 
1000-watt ‘‘sunbowl” heaters mounted just above and having a total 
effective wattage, on 205 volts, of 4.625 kilowatt-hours. All of this mech- 
anism is fully enclosed and insulated against heat losses to the outside air. 
Approximately 15 minutes is required to create a sufficient temperature 
within the box. After that, 18 to 20 flats of soil can be put through each 
hour, or 6.6 cubic feet, which means that 1 cubic foot is treated with 
approximately 1.5 kilowatt-hours after pre-heating of the device, or about 
0.5 kilowatt-hour per flat. 

As the soil drops into empty flats which are then left overnight in piles, 
it retains much of its heat for some time and probably exercises some 
pasteurizing effect on the flats themselves. The temperature of the soil 
after standing for an hour in the center of one of these piles of flats, was 
still 50° C. 

In testing the device, flats of previously prepared loam known to be in- 
fested with damping-off organisms and adjusted to various moisture con- 
tents were put through the pasteurizer. Each flat was then planted with 
150 seeds of cucumber, which is very subject to damping-off. Nearly 
perfect stands were obtained in all of the treated flats, while the stands in 
the two untreated flats averaged only 74 per cent. The temperatures, 
moisture contents, and stands of cucumbers and weeds in this test are sum- 
marized in table 5. 

The driest sample of soil (8 per cent) was too dry, since it came out of the 
pasteurizer in a slightly dusty condition. The wettest sample (56 per 
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TABLE 5. REsuLTs oF TESTS OF THE HUTCHINGS CONTINUOUS ELECTRIC SOIL 
PASTEURIZER, MARCH 1939 
ne ————— ae 

Final highest Stand of 


igi i Original soil ; 
Re ice sommserae soil tempera- cucumbers oo ur " 
(per cent) .) ture nee (per cent) ee eee ee ae 

Untreated soil: 

Check 1 10 PAU 202 68 20 

Check 2 10 20° 20° 80 25 
Treated soil: 

Dry 1 8 Be 68° 98 0 

Medium dry 2 16 5° 69° 99 0 

Medium moist 3 23 a 76° 100 0 

Wet 4 56 4° hase 100 0) 


cent), on the other hand, was too moist, because it tended to pack between 
the cross members of the chain which propelled it. Excess moisture has 
been found to cause some soils to ball up in an unsatisfactory manner. 
Although vapor can be seen passing off as the soil drops from the end of the 
pasteurizer, there is very little evident change in total moisture content 
during the entire process because of the short time that has elapsed, the 
comparatively low maximum temperatures reached, and the covering of 
each flat by its successor. 

Whether this rapid pasteurizing of soil will prove adequate to control 
all soil-inhabiting pathogens and all weed seeds remains to be seen. But 
to obtain higher soil temperatures or longer heating periods simply re- 
quires different-sized pulleys to slow up the passage of the soil a little. 
One important factor in the success of this device may be the prompt piling 
of treated flats so that the heated soil may cool slowly, like a fireless cooker, 
for several hours. This practice will probably control even the most diffi- 
cult organisms. A good many hundreds of flats of soil have been put 
aoush this machine during the past two seasons, with very satisfactory 
results. 

Needless to say, the soil must be free from all stones, sticks, or other 
solid objects which could clog the mechanism, permit overheating, and 
cause unnecessary delays. It is necessary to employ heaters that will stand 
the high temperatures resulting from their confinement, and to use plenty 
of good thermal insulation to avoid heat losses. 


DISCUSSION 


_In the testing of several different types of electric soil-pasteurizing de- 
vices, the author has had in mind the ever-increasing demand for a de- 
pendable, economical, and safe means of ridding the soil of its parasitic 
microorganisms, weed seeds, and insect pests. The use of electricity in 
heating soils is advantageous for several reasons. One is that heat is 
universally effective against practically all the pests commonly found in 
soil. Another 1S that electricity is becoming more available at rates that 
are increasingly inviting. Still another is that in many places where the 
climate is too mild to warrant steam-heating equipment, electricity is a 
logical substitute as a source of power for heat. , 

Cabinet types of electric pasteurizers have been in use for eight years 
and have proved successful for potting soil, flats, and benches where ere 
extra handling of the soil was not particularly objectionable. But the 
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problem of economically treating soil in ground beds, coldframes, hotbeds, 
and cutting beds without having to cart the soil to and from the pasteur- 
izer, has never been satisfactorily solved for the man who has no available 
source of steam. While the tests reported herein show that it is possible 
to use buried pipe-type electric heaters for this purpose, the labor and 
expense involved will probably hinder the adoption of this method. 

The development of the Nixon electric dairy-utensil sterilizer paved the 
way for successful application of the same principle to a portable inverted 
steam pan operated by electricity. It is felt that in developing this device 
some progress has been made toward solving the question of a method of 
pasteurizing soil in place without having to move it, where only electricity 
as a source of heat is available. At present the process is not rapid enough 
to recommend the adoption of the method where large areas must be 
treated quickly. For example, it took 14 hours to treat 125 square feet 
of cutting bench with a pan covering 714 square feet at a time and drawing 
nearly 6 kilowatts. Although the cost of $1.25 for current (2)cents: per 
kilowatt-hour, or 1 cent per square foot) was low enough, the time con- 
sumed was too long to justify recommending the method for large areas. 
Increasing the size of the pan to hasten the work puts heavy demands on 
the service line and increases the hazard, so that at present the device is 
adapted to comparatively small operations. However, the ease with which 
it pasteurizes loam to a depth of 8 or 10 inches with the expenditure of only 
1.5 kilowatt-hours per square foot, and a cost for construction as low as 
that of most other pasteurizing equipment of like capacity,” recommend 
this pasteurizer for trial not only in greenhouses but also on coldframes, 
hotbeds, and cutting benches, on outdoor slat-house soil; or wherever an 
ordinary inverted steam pan could be used. The size employed in these 
experiments drew slightly less than 30 amperes on a 230-volt alternating- 
current supply line. | 

For the firm or the individual employing a considerable amount of soil 
for seedling flats or pots every day, a pasteurizer of a continuous semi- 
flash type, which will heat enough soil in a few hours for the next day’s 
needs without changing the moisture content appreciably, may prove use- 
ful in regions where electric rates are comparatively low. The Hutchings 
continuous electric soil pasteurizer built on these lines has been in success- 
ful operation for two seasons with an expenditure approximating 1.5 
kilowatt-hours per cubic foot, or less than 1 cent per flat. Reduction in 
the cost of weeding is said to offset this expense. An advantage pertaining 
to both the Nixon and the Hutchings device, particularly the Hutchings, 
is their ability to kill plant pathogens without subjecting the soil to a long 
sterilizing period at unnecessarily high temperatures. It is believed that 
low-temperature pasteurization and speed are both of importance, especi- 
ally where soils that are rich in nutrients and high in lime are being heated. 
Such soils are very likely to be temporarily injured by overheating, which 
results in poor germination and poor seedling growth. 

Injury from overheating rich soils seems to be due in general to the in- 
crease in soluble salts, particularly to an increase in nitrates and ammonium 
salts brought about by reduction of the organic nitrogen as shown by Lyon 
and Bizzell (1910), Johnson (1919), and other investigators. Not all soils 


The chief item of expense was $20 for the four heaters themselves, while other items brought the total 
cost of materials to approximately $28. 
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are equally affected, but composts are perhaps the most readily injured. 
Some plants, such as lettuce, sweet peas, snapdragons, spinach, and toma- 
toes, are more sentitive to these adverse changes than are others. Plants 
of the grass family, the cucurbits, and other deep-rooted plants are more 
resistant. The changes are temporary and are somewhat proportional to 
the richness (organic content) of the soil as well as to the length of the heat- 
ing period and the temperature used. After a few weeks of retarded 
growth, plants in overheated soils usually experience a period of stimulated 
rowth. 

Bei aky from overheating soil can often be remedied by prompt leaching 
with hot or cold water in amounts up to 3 or 4 gallons to a square foot of 
soil. Such soil is also benefited by simply postponing its use for 10 to 20 
days to permit the resumption of bacterial and fungal activity, or by 
liberal applications of superphosphate or of organic matter such as chopped 
straw. Herzog (1939) has recently stated that fungal activity during a 
42-day period following soil sterilization. is much greater in acid soils 
(pH 4.7) than in alkaline soils (pH 7.6). 

Lawrence (1938) recommends the treatment of loam soil for composts, 
and of manure or leaf mold, separately, and mixing them afterward. This 
is especially advised if the compost is not to be used for several months. 
Loams high in lime are more likely to suffer injury than are acid soils, and 
lime should not be added to a soil before pasteurizing. If these simple 
rules are adhered to, the most satisfactory results should be obtained in the 
growing of seedlings and other plants in soils from which all pathogenic 
organisms have been eliminated by pasteurization. 


SUMMARY 


From a consideration of the thermal death-points of more than 120 
plant-pathogenic microorganisms, coupled with practical soil tests, the con- 
clusion is reached that a final soil temperature of 65° C. (150° F.) is suffi- 
ciently high to ensure pasteurization against all important plant pathogens 
as well as most weed seeds. 

Electrical means of pasteurizing soils divide themselves into two general 
methods, the direct-heating and the indirect-heating. Since the ad- 
vantages with respect to safety lie principally with the indirect-heating 
method, a number of attempts were made to extend the usefulness of this 
method, which involved the testing of different kinds of equipment. 

Experiments with ordinary soil-heating cable showed this to be unable 
to withstand the temperature required of it in soil-pasteurization work. 

An induction type of electric pipe grid was employed more or less success- 

fully for a short time by one of the electric power companies; this is de- 
scribed on page 13. 
_ Soil in greenhouse benches and ground beds was brought up to pasteur- 
izing temperatures with a series of buried portable pipe-type heaters, of 
34-inch galvanized pipe, having a rating of approximately 100 watts per 
linear foot and spaced to give 220 to 400 watts per cubic foot of soil 

Successful use was made of the new Nixon electric dairy-utensil steamer 
for pasteurization of soil in flats, or trays. The characteristics of this 
device were studied in a series of more than 250 test runs. in which it was 
shown that pasteurizing temperatures could be obtained in two to three 
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hours at an expenditure of approximately 1.37 kilowatt-hours per cubic 
foot of soil treated. No appreciable pressure of the steam generated is 
necessary for adequate soil treatment. 

A portable, electrically operated, inverted steam pan was tested. With 
this device, pasteurizing temperatures in bench and ground-bed soil were 
obtained to a depth of 7 to 10 inches in two hours with the expenditure of 
approximately 1.5 kilowatt-hours per square foot of soil. The device 
appears to have promise as a means of treating coldframe, hotbed, cutting- 
bench, seedbed, and slat-house soil while in place. 

A continuous or semi-flash type of electric soil pasteurizer was tested, 
in which the soil is placed in a hopper at one end and discharged 5 minutes 
later from the other end, having attained a temperature of 65° to 80° C. 
on its way through at an expenditure of 1.5 kilowatt-hours per cubic foot 
of soil treated. 
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~ HANDLING AND SHIPPING LETTUCE IN NEW YORK! 
HANS PLATENIUS 


Large-scale production of lettuce in New York has become a specialized 
industry confined almost entirely to the muck areas of Oswego, Genesee, 
Orleans, and Orange Counties. On upland soil, lettuce is grown on a rela- 
tively small scale by market gardeners for local trade; only the market 
growers of Long Island ship appreciable quantities of lettuce to the New 
York City market. 

Until 1938, the principal types of lettuce grown on the muck areas of New 
York were Boston, iceberg, and romaine; the latter two comprised less than 
one-third of the total acreage. The production of Boston lettuce had been 
declining from year to year because of the competition with iceberg lettuce 
from California. This situation changed abruptly in 1938 when strains of 
iceberg lettuce became available which, except in the hottest part of the 
summer, produce a solid head under climatic conditions prevailing in New | 
York. This led to a rapid expansion of the acreage in iceberg lettuce, with 
a continued decline in the production of the Boston type. 

Together with the increase in the shipments of iceberg lettuce from up- 
state New York, new methods of packing and handling were introduced. 
Some growers felt that a good type of iceberg lettuce could compete stccess- 
fully with lettuce grown in California only if packed with ice in the package, 
as is generally done in the Western States. This practice would enable 
them not only to offer a package which in appearance compares favorably 
with that of competing States, but would also insure the arrival of the 
lettuce on the market in the best possible condition. The fact that package- 
icing and effective grading cannot be carried out in the field led to the 
establishment of several centralized packing plants in Oswego and Wayne 
Counties. 

Another innovation introduced about the same time was the practice of 
precooling, making use of available cold-storage facilities. This trend de- 
veloped in connection with the rapid expansion in the use of motor trucks 
for long-distance shipments of produce. Receivers frequently complained 
that lettuce arriving by truck was partly wilted and in poor condition, 
making it difficult to dispose of the produce even at a sacrifice. 

At present, neither package-icing of iceberg lettuce nor precooling of 
truck shipments is being practiced generally in New York. In fact, during 
the 1939 shipping season, the major part of the lettuce crop still moved in 
field packs by truck, protected against excessive wilting only by a layer of 
crushed ice spread over the top of the load. 


SCOPE OF THE STUDY 


The studies presented in this bulletin were carried out to determine 
whether it is advisable to make changes in the common methods of hand- 
ling and packing; and, in particular, to determine to what extent methods 

1Paper No. 216, Department of Vegetable Crops. Cornell University, Ithaca, New York. 
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used in the Western States could be modified to adapt them to New York 
conditions. 

In discussing these problems with growers and shippers, it was evident 
that they had little factual information on which to base an intelligent 
decision as to which particular practice should be followed. Some growers 
argued that package-icing and precooling may be necessary for trans- 
continental shipments of produce, but that these practices involved an 
expense unnecessary for New York producers because of their nearness to 
the market. They pointed to the fact that frequently field packs sold on 
the market for the same price as did lettuce that had been precooled or 
iced. In spite of this contention, the number of growers who adopt modern 
packing methods is increasing steadily. There was much discussion of 
the relative merits of shipping by rail or truck, but few data were available 
which could serve as a reliable guide in evaluating the different means of 
transportation. 

In these studies, facts and data were sought on which to base definite 
recommendations, taking into account the particular type of lettuce 
grown, available facilities, distance from the market, and the cost of differ- 
ent packing and precooling methods. 

First, a survey was made of handling methods, the type of containers 
used, and available means of transportation. Next, data were obtained to 
ascertain the length of time and the temperature to which lettuce is ex- 
posed when handled in different ways, two factors which play a dominant 
role in determining the condition of the product on arrival at the market. 
After studying carefully the effect of temperature on the rate of deteriora- 
tion of lettuce under controlled conditions, it was possible to predict with 
sufficient accuracy which particular method is best suited for maintaining 
a high quality during transit. Conclusions drawn from these studies were 
checked with records of temperature and condition taken at the shipping 
point and on the market. It was found that the conclusions arrived at by 
these different methods of approach agreed surprisingly well. 


FACTORS DETERMINING THE PRICE OF LETTUCE 


Aside from the influence of particular market conditions, as affected by 
supply and demand, the price of a given lot of lettuce depends on both its 
quality and condition. Although this bulletin is concerned primarily with 
handling and shipping methods which affect the condition of the product, 
attention should be called to the fact that the quality of the heads, in par- 
ticular their solidity, is by far the most important factor in determining 
their price. This is illustrated by the wide variation in price that is paid for 
lettuce of similar condition, but differing in the relative compactness of the 
heads. It was found, for instance, that 20 lots of iceberg lettuce received 
on the New York City market from Oswego County on a certain day sold 
at prices varying from 80 cents to $2.50 per two dozen heads. Since all of 
these lots had been packed and shipped in the same way, they showed no 
perceptible difference in condition, and the price difference must be attrib- 
uted solely to variations in quality. Similarly, Knott (1936) showed that 
the price of Boston lettuce 1s affected primarily by the stage of maturity 
and solidity of the heads. : : 

Therefore, a correlation between the actual condition of the lettuce. as 
affected by different handling methods, and the price received could yield 
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reliable data only if it were possible to select for such a study lots containing 
heads of exactly the same solidity and size. This is also one reason why 
some growers have been led to erroneous conclusions when they observed 
that field-packed lettuce occasionally sells on a par with package-iced or 
precooled lettuce; they did not realize that the lots involved may have 
differed appreciably in maturity and solidity of the heads. 

However, the condition of the lettuce at the time of arrival also has a 
pronounced effect on the price. Frequently lettuce is received on the market 
with the outer leaves badly wilted. In extreme cases, the heads have a 
musty odor or show signs of decay. Such lots can be sold only at a consider- 
able discount. If receipts are particularly heavy on a certain day, some lots 
which are in poor condition are not purchased, with the result that the 
grower receives no return for his lettuce, but owes the receiver for the cost 
of freight and cartage. 

Another factor which has a considerable effect on price is the extent to 
which heads have been trimmed. Even a superficial observer on the market 
soon will notice that, in general, lettuce from California is trimmed much 
more closely than that from New York. This is especially true for lettuce 

packed in the field. On the market, buyers invariably take a few heads out 

of the display crate for closer inspection and unless the lettuce has been 
trimmed very closely, the top layer soon becomes covered with loose and 
broken leaves, which makes the heads appear less solid than they actually 
are. 

Growers need not fear that close trimming makes the heads too small. 
In fact, it was observed that head size had very little influence on the unit 
price paid. Close trimming always gives the lettuce a more compact 
appearance, simply because the outer part of a head is less solid than the 
interior. 

é' Little need be said about tipburn and yellows. Most growers realize 
that crates of lettuce showing only traces of these types of defects are re- 
_ jected by the buyer or have to be sold at a considerable discount. 
_ The foregoing statements are based on frequent observations on the 
_ wholesale markets and on comments made by buyers and commission men. 
: No attempt has been made to carry out a price analysis which would show 
to what extent the different factors mentioned govern the price paid for 
_ the various lots of lettuce on the market. While such a study might be of 
great value to the grower and shipper, it would be difficult to carry out, 
"mainly because of the many factors involved and also because a head of 
lettuce does not lend itself readily to precise physical measurements. 


SURVEY OF PRESENT METHODS USED IN HANDLING 
AND SHIPPING LETTUCE 


Containers. Prior to 1938, practically all lettuce shipped from the muck 
~ areas of New York was packed in the standard New York lettuce crate, 
which has inside dimensions of 74% X16 X19 inches (figure 1). The crate is 
designed to hold 24 heads of the Boston type, but does not have sufficient 
_ toom to permit the addition of package ice. It is still being used almost 
exclusively for Boston and romaine lettuce and that portion of iceberg 
_ lettuce which is packed directly in the field. Because of the relatively small 
Size of the crate, the temperature of the lettuce rapidly follows changes in 
the outside air temperature. That is, if if placed in a cold-storage room the 
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FIGURE 1. THREE TYPES OF CRATES COMMONLY USED IN NEW YORK FOR THE SHIPMENT 
OF LETTUCE 


Left to right: Los Angeles, or full-sized, crate, which holds 4 to 6 dozen heads of iceberg lettuce; half 
crate, which holds 2 to 3 dozen heads of iceberg lettuce; Boston crate, used for field packs of iceberg, 
Boston, and romaine lettuce 


rate of cooling is fairly rapid; on the other hand, after removal from cold 
storage the temperature of the heads quickly assumes the temperature of 
the air or rises above it. 

When growers began to use package ice for iceberg lettuce, they adopted 
a different type of package, the Los Angeles, or western, lettuce crate 
with inside dimensions of 1318x217 inches, designed to hold 4 to 6 
dozen heads (figure 1). It is usually packed in three layers with 40 to 45 
pounds of crushed or snow ice between layers. Two sheets of crate liners 
are used for additional protection against mechanical injury and rapid 
wilting. After closing, the crate shows a slight bulge, just enough for tight 
packing in a refrigerator car or truck, but not so much as to cause bursting 
of the crates or injury to the product. In 1939, the price of the empty Los 
Angeles crate was 22 or 27 cents, depending on whether the slats and panels 
were made of veneer or of sawed lumber. 

After the season of 1938, some growers began to use a third kind of con- 
tainer, the half crate (figure 1). This crate is about as long and wide as the 
Los Angeles crate, but differs from it in having a depth of 9 instead of 13 
inches. It sells for about 15 cents, made up. Depending on the size of heads 
to be packed, it holds from two to three dozen heads of iceberg lettuce. In 
one packing plant 15, in others 40, pounds of package ice were added. 

Those advocating the use of the half crate advanced two plausible argu- 
ments. They pointed out that all of New York iceberg lettuce is shipped 


HANDLING AND SHIPPING LETTUCE IN NEw YorRK 7 


during midsummer and that in many cases two or three days would be 
required to sell, in the retail store, the four or six dozen heads contained in 
the Los Angeles crate. Under such conditions, losses from deterioration 
would necessarily be heavy unless the crates are divided by the wholesaler 
or jobber, a procedure which adds to the cost of selling and also deprives 
the lettuce of the full benefit derived from the package ice. The second argu- 
ment put forward in favor of a smaller crate was the belief that it might be 
desirable to have a distinct type of crate which, at a glance, distinguishes 
the lettuce as having been grown in New York instead of in California. It 
is difficult to see, however, how on the basis of the latter arguments a 
smaller type of crate would aid in promoting the sale of New York lettuce, 
particularly in view of the fact that, in general, California lettuce has a 
better appearance than has that grown locally. 

A brief survey carried out in New York City during the spring of 1939 
showed that of 20 commission men and managers of retail stores who were 
interviewed, 15 showed a preference for the half crate, mainly because of 
the fact that the contents of a full crate can seldom be sold in a retail store 
during a single day. Nevertheless, when the actual shipping season got 
under way, it became evident that the buyers on the market gave prefer- 
ence to the full-sized crate; at least they were unwilling to pay a premium 
for heads packed in the half crate. Likewise, the comments of buyers at 
the shipping point indicated a preference for the larger lettuce crate, and 
several commission men who earlier had favored the half crate admitted 
that they had changed their minds. 

One reason why preference was given to the Los Angeles crate was un- 
doubtedly the fact that the unit cost of packing is somewhat lower for the 
large crate than it is for the small crate. Assuming that the two crates have 
a capacity of 5 and of 2% dozen heads respectively, the cost of the crate 
per dozen heads would be 5 cents for the Los Angeles and 6 cents for the 
half crate. This difference is further increased by the relative number of 
crate liners and the quantity of package ice required. Also, transportation 
charges and costs of handling both at the shipping point and on the market 
are relatively higher for the small than for the large crate. It is estimated 
that the total difference in cost of packaging and handling the two types 
of crates varies from 2 to 3 cents per dozen heads. On a highly competitive 
market this difference is of considerable importance and may affect the 
ultimate returns to the grower by several hundred dollars in the course of 
the shipping season. 

These facts have been fully realized by the managers of the various pack- 
ing houses, with the result that those who used the half crate during the 
- summer of 1939 have decided to ship all iceberg lettuce in the large crate 
_ during the coming season. 

There is probably little difference between the two types of crate in the 
condition of the lettuce itself. Lettuce packed in the Los Angeles crate 
tends to heat up less rapidly than does the lettuce in the half crate because 
relatively less surface is exposed to the outside air. On the other hand, the 
relative quantity of package ice used in the half crate is considerably 
larger than that added to the full-sized crate and this is sufficient to offset 
the effect of the relative surface exposed. 

Grading and packing. The entire crop of Boston and romaine and a large 
Share of the iceberg lettuce are packed directly in the field. Centralized 
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packing sheds for repacking of iceberg lettuce are located only in Wayne 
and Oswego Counties. 

The usual method of field-packing consists in going over a field once or 
twice, cutting each time only those heads that appear to be of marketable 
size and quality. They are trimmed and packed, without further grading or 
package-icing, directly in the field. Obviously, the quality of the pack 
depends largely on what the grower considers to be marketable quality. 
Only occasionally do growers make an attempt to grade in the field by 
setting up portable grading tables. In Orange County, one grower added 
crushed ice to the package, having an ice crusher mounted on a truck 
following the crew engaged in cutting and packing. 

Field-packing naturally involves a minimum of expense and is recom- 
mended under present conditions for Boston and romaine lettuce because 
these varieties are easily bruised during rehandling in a packing plant; 
also, because the price received by the growers does not warrant the extra 
expense of careful grading and repacking: lastly, because it is inadvisable 
to use package ice for these types. The principal disadvantage of this 
method is the fact that the lettuce packed without ice in the field tends to 
heat up rapidly and frequently reaches the market in badly wilted and 
partly deteriorated condition unless the crates are promptly precooled 
immediately after packing. Cutting and packing the lettuce during the 
early morning hours when the temperature of the heads is still relatively 
low and the leaves are still crisp help materially in delaying the wilting 
process. Another drawback of field-packing is the fact that it does not give 
an opportunity for effective grading. Consequently, most lettuce, regard- 
less of type handled in this way, shows a wide variation in quality within 
the crate as well as in different lots. This is one reason why field-packed 
lettuce as a rule is not sold under a specific brand. Still another disad- 
vantage, which must not be overlooked, is the soiled appearance of the 
crates and sometimes of the lettuce itself during rainy weather. 

As a result of the initiative taken by a few growers and shippers, several 
centralized packing plants for iceberg lettuce have been established in 
Oswego and Wayne Counties during recent years. Two principal reasons 
can be given for this development. It was recognized that, unlike the Boston 
type, iceberg lettuce can be maintained in good condition for a relatively 
long time by means of package-icing. Also, it was felt that proper grading 
and selling under definite brands would help materially in competing more 
successfully with California lettuce on the market. Naturally, efficient 
grading, packing, and icing cannot be carried out without the facilities of 
centralized packing plants. The fact that during the past three years the 
number of such plants has increased from two to six is an indication that 
more and more growers have become convinced of the advantage of modern 
packing methods. 

_ Procedures for grading and packing are similar in the six plants operat- 
ing in New York at the present time. After the lettuce has been delivered 
in field crates at the platform, it is dumped on either a stationary or a 
moving grading table where the heads are trimmed and those of poor qual- 
ity discarded as culls. After passing through a spray washer the lettuce is 
sorted according to size and packed with 4, 5, or 6 dozen heads*per crate. 
Single or double sheets of crate liners are used and snow ice is spread over 
each layer of lettuce. The lids are then held in place with a hydraulic press 
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while they are being nailed to the crates. Labels indicating the brand are 
pasted on the end panels, and the crates are stenciled to show the quantity 
of lettuce per crate and the number of the grower. 

As pointed out earlier, the appearance and sales value of most lettuce 
packed in New York could be improved by closer trimming. At any rate, in 
comparison with shipments from California, iceberg lettuce from New York 
usually is packed with too many wrapper leaves which are likely to become 
broken and which are subject to rapid wilting and decay (figures 2 and 3). 

Ordinarily, all lettuce of one particular lot is packed under the same 
brand. Heads which do not meet the quality standards of a particular 
brand are discarded as culls. If the general quality of the entire lot falls 
below this standard, the lettuce may be refused for packing or it may be 
packed under a different brand, which indicates to the buyer that the 
lettuce has been graded but is of inferior quality. With the exception of 
the elimination of culls, the grading of iceberg lettuce is done, therefore, 
for the lot as a whole rather than for individual heads in the package. 

Thus far, no attempt has been made to use the grade standards estab- 
lished by the United States Department of Agriculture as a basis for com- 
mercial grading. These standards are concerned primarily with certain 
defects which, with the exception of tipburn, are not common in New York 
lettuce. Not sufficient importance is given to the relative firmness of the 
heads, which is by far the most important factor in determining the price 


FIGURE 2. A POORLY TRIMMED HEAD OF ICEBERG LETTUCE 


Loose outer leaves become easily bruised and are subject to rapid wilting 
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FIGURE 3. A WELL-TRIMMED HEAD OF ICEBERG LETTUCE 


Close trimming gives the appearance of a solid head 


that may be obtained on the market. It would not be practicable to base the 
different standards primarily on the firmness of the heads because it is 
difficult to express the degree of firmness in accurate physical measure- 
ments, and it is thus subject to arbitrary judgment. 

Wide variations were noticed in the Capacity, efficiency, and arrange- 
ment of equipment in the different plants. One plant lacked facilities for 
the prompt removal of culls and trimmings, with the result that a large 
area of the floor space was covered with refuse a foot deep, greatly hamper- 
ing the workers in their operations. 

Exactly what percentage of iceberg lettuce is handled through packing 
plants is difficult to determine. According to Efferson (1938) only 21 per 
cent of the iceberg lettuce grown in Oswego County during 1986 was 
handled in centralized plants. It is estimated that this percentage has more 
than doubled in the past three years in this area. The total number of 
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crates repacked and iced has increased at a still greater rate, because the 
rapid expansion of the acreage in iceberg lettuce must be taken into con- 
sideration. Nevertheless, it must be realized that even today more than 
two-thirds of all the iceberg lettuce grown in New York is still put up in 
field packs. No packing plants are operating in Orleans, Genesee, and 
Orange Counties. 

Unless a grower owns his own plant, all packing is done on a flat charge 
per crate. In comparing these charges one must take into account the fact 
that different types and sizes of crates are used, and also that some plants 
do not offer selling services. The itemized charge for each service varies 
but a few cents; a typical example of the total cost of packing a Los Angeles 
crate is as follows: 


Be eee Chart hate oi. hoe io. cen ete tlees os See 22 cents 
Wee AR EIT AMONG c, Sena id seats oe Os veges shee 48 cents 
ee irr ey ee eS See oc. Labo ete hae Pom: 10 cents 

ieee et oe hk od ee ke 80 cents 


Precooling. Precooling of fruits and vegetables which are not package- 
iced has become a general practice in most of the producing districts of the 
West and South. Precooling not only results in lower transit temperatures 
and a better condition of the produce on arrival, but also makes it possible 
to make shipments across the continent without re-icing in transit except 
during exceptionally hot weather. Because of the proximity to the markets, 
eastern shippers have never felt the need for precoolitig rail shipments, 
assuming that top and bunker ice is sufficient to protect the load against 
heating and deterioration in transit. 

The situation is different with respect to truck shipments. For years, 
receivers have complained about the poor condition of lettuce arriving by 
truck. In some instances, they threatened to refuse truck shipments unless 
the load had been precooled at the point of origin. These complaints, to- 
gether with low returns for shipments that reached the markets in heated 
and badly wilted condition, forced the shippers and growers to introduce 
a system of precooling for truck loads. The precooling methods commonly 
used in the Southern and Western States, such as the Galloway system, 
were unsuited for this purpose because they had been developed pri- 
marily for the precooling of produce loaded in refrigerator cars. For this 
reason, precooling in New York has to be carried out by the older method 
of holding produce in cold-storage rooms until the field heat has been re- 
moved from the packages. Sufficient cold-storage space is available in all 
muck sections of New York for this purpose, and this method has the ad- 
vantage of providing refrigeration for loads of lettuce to be shipped by 
truck as soon as the lettuce has been packed, thus avoiding exposure to 
high temperatures in the field or warehouse pending the final assembling 
of the shipments. In addition, this procedure has the advantage of enabling 
the grower to withhold the lettuce from a glutted market for several days. 

Under this system of handling, lettuce is hauled from the field to a near- 
by cold-storage house by either the grower or the shipper. The crates are 
stacked in such a way as to permit as free circulation of air in the room as 
possible. In most storage houses, forced air circulation is used to obtain a 
rapid rate of cooling. 
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Although the practice of precooling lettuce is spreading rapidly, especi- 
ally in Oswego County, the majority of truck loads are still being shipped 
without taking this extra precaution. Precooling is confined entirely to 
field packs; if package ice is added to the crates, this procedure is thought 
to be unnecessary. The standard charge for precooling service has been 
established at 5 cents per crate, a rate which, from cost-account data, 
appears to cover the cost involved and leaves a reasonable, small profit to 
the operator. 

In many instances, the purpose of precooling has been defeated partly 
or entirely by mismanagement. In some cold-storage houses lettuce was 
left for periods varying from 3 to 20 hours, too short a time for effective 
precooling, which, as shown later, requires about 30 hours. In others, pre- 
cooling was ineffective because the temperature could not be reduced to 
less than 45° or 50° F., with the result that the temperature of the lettuce 
at loading time was 60° F. or higher, even though the crates had remained 
in the room for more than 24 hours. 

Transportation. Following the general trend in the transportation of 
fruits and vegetables, there has been a rapid increase in shipments of lettuce 
by means of motor truck, with a corresponding decline in rail shipments. 
The relative merits and disadvantages of these two methods are discussed 
later in connection with records taken in the field on temperature and con- 
dition of the lettuce. 

If shipments are made by rail, standard procedures are followed. The 
cars are usually iced a day before loading by means of bunker ice. Lettuce 
packed in the field is hauled to the loading station without delay so that 
the crates are ¢xposed to high temperatures for a minimum length of time. 
After loading has been completed, 4 to 5 tons of ice are spread over the 
entire load in the form of chunk or snow ice. This practice of top-icing is 
now being carried out at all loading stations since the National Perishable 
Freight Committee has increased the quantity of top ice which may be 
used in New York without additional charge, from 7500 to 9600 pounds. 

Lettuce which has been package-iced in a plant is frequently loaded into 
cars which contain no bunker ice. It is assumed that the cooling effect of 
the package ice, together with the top ice, is sufficient to provide satisfac- 
tory refrigeration in transit. That this assumption is correct is borne out 
by the results of precooling studies carried out by Mallison and Pentzer 
(1938), with lettuce shipments from California, which showed that no 
material benefit is derived from bunker ice if used in addition to package 
and top ice. Since 1939, most of the top ice has been added in the form of 
snow ice. Although Mallison and Pentzer showed that there is little differ- 
ence in the cooling rate of a load, depending on the form of ice used for 
top-icing, there are some advantages in using snow ice. It makes it possible 
to body-ice a load; that is, the snow ice may be blown not only over the top 
of the load, but also in spaces between crates in different tiers. Also, it can 
be applied quickly and easily, and there is less danger from breakage or 
injury to the lettuce than there is from the use of chunk ice. 

_ Truck loads of field-packed lettuce are assembled by the trucker in the 
field or in a warehouse. In either case, the lettuce remains exposed to the 
prevailing air temperature from 5 to 12 hours, which results in considerable 
deterioration. Recognition of the fault in this handling procedure has been 
partly responsible for the introduction of precooling methods whereby the 


HANDLING AND SHIPPING LETTUCE IN NEw YorK 13 


lettuce is taken to a local cold-storage plant soon after cutting. Loading 
and top-icing of precooled lettuce is done just before the truck leaves for 
the market. 

All trucks, regardless of the type of lettuce they contain, are top-iced 
with 1% to 1 ton of either snow ice or chunk ice. The actual quantity of ice 
used depends on the capacity of the truck and also on the previous handling 
methods. More top ice is used for field packs than for lettuce which has 
been precooled or package-iced. Although no accurate temperature records 
are available for different types of trucks used, there is sufficient evidence 
to show that the transit temperature of the lettuce is considerably lower in 
well-insulated trucks than in others. A few trucks have ice bunkers which 
can be filled for added protection during extremely hot weather. On arrival 
at the market, there are usually several hundred pounds of top ice left, an 
indication that an increase in the amount of top ice used would have little 
effect on the transit temperature of the lettuce. It must be remembered 
that the cooling effect of ice depends primarily on the melting process. In 
the conversion of water from the solid ice state to the liquid state, 144 
B.t.u. of heat are absorbed per pound and this quantity of heat is ex- 
tracted from the load. The cooling effect of unmelted ice, owing to the 
temperature difference of the ice and the lettuce, is very small in compari- 
son. 

A decidedly bad feature of truck-shipping is the fact that the loads usu- 
ally arrive many hours before the market opens. Frequently, the lettuce is 
unloaded early in the afternoon and remains on the curb, occasionally 
exposed to the sun, for more than 10 hours before it is removed by the 
buyer. This disadvantage could be eliminated in part if the arrival of the 
trucks were scheduled for a later hour, although on some markets, par- 
ticularly in New York City, this would add to an already intolerable traffic 
congestion. 


TEMPERATURE AND RATE OF DETERIORATION OF LETTUCE 


Of the different factors contributing to the deterioration of lettuce, 
temperature is by far the most important one. The prevailing humidity 
may have a pronounced effect on the rate of breakdown, particularly on 
wilting, but ordinarily this factor is of little consequence under commercial 
conditions because lettuce is seldom exposed to a relative humidity of less 
than 90 per cent before it reaches the market. 

The rate of breakdown of Boston lettuce at different temperatures was 
studied in a series of experiments during which crates containing two dozen 
heads were held in constant-temperature rooms at 32°, 50°, 65°, and 80° 
F., until deterioration had progressed to such an extent that the lettuce 
would have to be considered unsalable on the market. From these data, it 
could then be calculated how long lettuce may be exposed to any tempera- 
ture between 32° and 90° F. before complete deterioration results. All these 
calculations were based on the temperature of the lettuce itself rather than 
on the temperature of the storage rooms. Corrections had to be made, 
therefore, to allow for the fact that the lettuce did not reach a temperature 
equilibrium for many hours after being placed in a temperature of 32° or 
of 50° F. Also, account had to be taken of the fact that, once a temperature 
equilibrium had been established, the temperature of the lettuce always 
remained several degrees above that of the surrounding air. Details of the 
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experimental procedure and of the method of calculation have been de- 
scribed in an earlier publication (Platenius, 1939). The results of these 
findings are summarized in figure 4, where the temperature of the lettuce is 
plotted against the time required to bring about complete deterioration at 
any given temperature. 

In studying this curve, it becomes evident that the rate of deterioration 
is not at all proportional to the temperature. If true proportionality existed 
between these two factors, the curve should follow a straight line, and a 
definite change in temperature should have the same effect on the maximum 
storage period, regardless of whether this change occurred in the upper or 
in the lower temperature range. Actually, this temperature effect becomes 
progressively more pronounced as the lower range is approached. A single 
example may help to illustrate this relationship. 

Assuming, for instance, that the storage temperature of a lot of lettuce 
is reduced 10 degrees, from 90 to 80° F., the maximum storage period is 
thereby lengthened 23 hours. A corresponding drop in temperature from 
45 to 35° F. lengthens this period by 306 hours; that is, nearly 14 times as 
much as in the upper temperature range. 

These data lead to the following practical conclusions: Whatever hand- 
ling practices are followed to bring about lower transit temperatures, they 
are of little value unless they are effective enough to reduce the average 
temperature to 50°, or at least to 60° F. Also, the return for efficient hand- 
ling practices becomes progressively higher as lower temperatures are 
reached; assuming, of course, that the cost of lowering the temperature from 
70° to 60° F. is about the same as that for reducing it from 50° to 40° F. 
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FIGURE 4, RATE OF DETERIORATION OF LETTUCE AT DIFFERENT TEMPERATURES 


The temperature is plotted against the time that is required to bring about complete deterioration 
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EFFECT OF HANDLING AND TRANSPORTATION METHODS ON THE 
TEMPERATURE AND RATE OF DETERIORATION OF LETTUCE 


The data presented in figure 4 made it possible not only to predict how 
long lettuce will keep in salable condition at any one temperature, but also 
to calculate the degree of deterioration in terms of percentage of the com- 
plete process that the lettuce may have undergone within a given time at 
a specified temperature. The relative effectiveness of different handling 
and transportation methods could, therefore, be determined, provided 
that an accurate record of the temperature was obtained in each case. 

With this purpose in mind, more than 200 temperature readings of 
individual lots of lettuce were taken in Oswego County at loading time 
and again when the same lots arrived in New York City. The temperature 
conditions existing at the shipping point and on the market were reproduced 
in the laboratory as nearly as possible, in order to obtain more detailed 
records of changes in temperature that may occur in transit. With the ex- 
ception of lettuce that had been package-iced, differences in the tempera- 
ture of the lettuce between loading time and arrival were never more than 
6 degrees, and slight inaccuracies in the temperature records during transit 
are therefore of little significance. The march of temperature of package- 
iced lots was ascertained in several laboratory experiments where readings 
were taken every 2 or 3 hours during the period of rapid temperature 
changes. 

The temperature of the lettuce was obtained by inserting a short-stem 
glass thermometer into the center of the head. At least three records were 
taken for each lot from heads in different parts of the crate. The tempera- 
ture data for each method of handling and shipping were averaged and 
expressed in graphic form (figure 5). Although the actual temperature of 
different lots showed wide variations from day to day as a result of changes 
in the air temperature, the writer felt justified in averaging the data for each 
treatment because the same proportion of lettuce packed and shipped in 
different ways was inspected every day. 

A comparison of the effect which different handling and shipping methods 
have on the time required to bring about ultimate breakdown of the lettuce 
after it reaches the market are based on these temperature records and also 
on the known relationship between the rate of breakdown and temperature. 
This relationship is expressed in figure 4, and from these data it is possible 
to calculate the fraction of the complete deterioration process that takes 
place at any one temperature within a certain time interval. To cite an 
example, it will be found that at 70° F. a period of 145 hours is required for 
completing the entire process. Consequently, each hour 100/145, or 0.68 
per cent, of the deterioration process is completed. In the same way, the 
percentage breakdown that occurs within an hour at any other tempera- 
ture can be calculated. By following the temperature curves presented in 
figure 5, and by determining the sum of the percentages of deterioration 
based on the average temperature at hourly intervals, the final degree of 
deterioration expressed on a percentage basis could be calculated for a given 
treatment. 

In these calculations the assumption is made that deterioration proceeds 
at a uniform rate at any one temperature. The percentage deterioration 
thus calculated does not necessarily coincide with the degree of visible 
breakdown as determined by inspection after a definite interval. Assuming, 
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TEMPERATURE (F) 


HOURS 
FIGURE 5. TEMPERATURE HISTORY OF LETTUCE UNDER DIFFERENT METHODS OF HANDLING 
AND SHIPPING 


Solid lines represent the time before shipping; broken lines indicate the temperature during transit 
A, lettuce shipped in field packs by truck without precooling 
B, lettuce shipped in field packs by rail without precooling 
C, lettuce in field packs partly precooled, shipped by truck 
D, lettuce in field packs well precooled, shipped by truck 
E, iceberg lettuce after packing and icing in centralized plants, shipped by rail or truck 


for instance, that as a result of different handling methods employed, lot A 
had reached 25-per-cent, and lot B, 10-per-cent, deterioration when re- 
ceived on the market, inspection of these two lots at that time would show 
only a relatively small difference in appearance. Still it would be found 
that when both lots were kept subsequently under identical conditions, 
there would be a 15-per-cent difference in the time which elapsed before 
these lots became unsalable. 

Truck and rail shipments. One of the first problems studied was the differ- 
ence in the rate of deterioration of field-packed lettuce shipped by truck 
and by rail. Lettuce to be shipped in refrigerator cars usually was loaded 
two hours after cutting, whereas lettuce to be transported in trucks was 
held in a shed until late in the evening, when the load was assembled. This 
accounts for the fact that the difference in the temperature at loading time, 
on the average, was three degrees higher for truck shipments than for rail 
shipments (figure 5, lots A and B). This temperature difference became 
slightly larger during transit, probably because refrigerator cars are better 
insulated than most trucks and also because the cars were cooled before 
loading by filling the bunkers with ice on the preceding day. On arrival at 
the market the average temperature of rail shipments was 63° and that of 
truck shipments 68° F. The corresponding difference in the percentage of 
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deterioration, as calculated from the complete temperature history, was 
very small. Lettuce arriving by rail had deteriorated to the extent of 21.6 
per cent, while that received by truck had undergone 23.7 per cent of the 
complete deterioration process. These theoretical calculations agree with 
the fact that a careful inspection on the market never revealed any signifi- 
cant difference in the general appearance and condition of lettuce trans- 
ported by these two methods. It is true that occasionally some lots received 
by truck were found to be in badly wilted condition. In most cases, this 
poor condition of the lettuce could be attributed to the fact that it had been 
unloaded early in the afternoon and had undergone rapid wilting while 
standing on the curb, sometimes exposed to direct sunlight. 

Shippers have raised the question as to whether better refrigeration 
could be obtained in trucks by increasing the quantity of top ice usually 
applied. The fact that in every instance there was still some ice left in the 
trucks when they were unloaded indicates that additional top ice would 
have little or no effect on the temperature of the lettuce in transit. How- 
ever, temperature records from different tiers in the same truck showed 
that a change in the method of icing is likely to result in better refrigeration. 
It was found that the average temperature in the top layer was 56° F., in 
the center it was 63° F., and at the bottom 66° F. Such a temperature 
relationship is the reverse of that commonly found in refrigerator cars. 
Apparently, the air circulation in a truck is reduced to a minimum unless 
the truck is equipped with a bunker or a false floor. As a result, the cooling 
effect is confined primarily to the top layers, because the lower tiers do 
not come into contact with the ice water or the cooled air. On the basis of 
these observations, it is logical to assume that the benefit from the ice 
applied could be increased considerably if it were added in two or three 
layers, which would bring it into close contact with all of the crates in the 
truck. Naturally, only snow ice could be used for that purpose because 
chunk ice would make tight packing of the load impossible. One shipper 
who followed this procedure of icing reported that this method is practical 
and results in an appreciable lowering of the average transit temperature. 

Precooling experiments. Precooling lettuce has been adopted as a general 
practice by many growers in New York, in the belief that this procedure 
would provide a cheap and effective method of insuring the arrival of truck 
loads of lettuce in sound condition. It was also realized that the necessary 
quantity of top ice could be reduced considerably if the load had first been 
precooled. Because of the erroneous belief that a well-iced refrigerator car 
provides conditions for rapid cooling of lettuce, precooling in actual prac- 
tice has been confined entirely to truck shipments. 

Conflicting statements by shippers and receivers as to the relative merits 
of precooling called for a careful study of the effect of this practice on the 
transit temperature of the lettuce and its condition on arrival at the market. 

In the course of these studies it became evident that in some cases fair 
results were obtained from precooling, while in others the effect was prac- 
tically nil. On the basis of temperature records of many individual pre- 
cooled. shipments, it was relatively easy to trace the cause for failures 
whenever they were experienced. First of all, some growers and shippers 
did not realize that the rate of cooling lettuce in a cold-storage plant is 
exceedingly slow; at any rate, much slower than is generally believed. 
Also, they did not take into account the fact that during precooling, 
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especially during the first half day of this process, deterioration still pro- 
ceeds at a fairly rapid rate. Finally, some shippers had the erroneous belief 
that lettuce, once it has been precooled, remains at fairly low temperatures 
regardless of the temperature to which it is exposed after removal from 
cold storage. 

Several laboratory and field experiments were carried out to determine 
exactly how long a period is required for effective precooling. Accurate 
temperature records were obtained for lots of lettuce held in commercial 
cold storage and in experimental rooms. Typical cooling curves for lots 
held at 32° and 35° F. are presented in figure 6. It will be noticed that the 
rate of cooling was nearly the same regardless of the type of cold room 
used for storage. As should be expected, the time for cooling to a definite 
temperature, 40° F. for instance, depended to some extent on the original 
temperature of the lettuce when first put into the cold rooms. As soon as 
the precooled lettuce was transferred to 70° or 80° F., reheating took place 
at a rapid rate. In fact, the rate of reheating was considerably more rapid 
than the corresponding cooling rate for the same temperature interval, 
This is easily explained by the fact that during the cooling process it is 
necessary not only to remove the field heat, but also the heat generated 
as a result of respiration. On the other hand, the process of reheating is 
accelerated by the same heat of respiration, which becomes more effective 
as the temperature of the lettuce rises. It is obvious, therefore, that what- 
ever benefits are expected from precooling, they cease soon after the prod- 
uce is transferred to a higher temperature. 
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FIGURE 6. TEMPERATURE HISTORY OF LETTUCE DURING THE PRECOOLING PERIOD AND 
AFTER REMOVAL TO HIGHER TEMPERATURES 


A and B, temperature changes in lettuce precooled in experimental cold-storag 5 Hated 
perature of 32° and 35° F. respectively . SERSS COHEN SSS ee 
‘ ene D, cooling rate of lettuce held in commercial cold-storage plants at an average temperature 
of 35° F. ¢ 
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From these data, it must be concluded that to obtain effective precooling 
of the lettuce, the crates should remain in the cold room for a minimum of 
30 hours. Under commercial conditions it is advisable, therefore, to hold 
lettuce, delivered at the cold-storage plant in the morning, until the eve- 
ning of the following day. Actually, however, it was observed that in many 
instances the lettuce was loaded into the trucks the same day, sometimes 
less than 6 hours after it had been received at the cooling plant. The result 
was that the temperature of such lots had been reduced to an average 
temperature of 69° F. at the time of loading (figure 5, lot C). Consequently, 
the average transit temperature of these lots was only about 10 degrees 
less than that of lettuce which had not been precooled at all. As pointed 
out earlier, a 10-degrees reduction in the upper temperature range has little 
effect on the actual rate of deterioration of lettuce. Consequently, the cal- 
culated percentage of deterioration of lots handled in this manner had 
reached 19.9, as compared with 23.7 per cent for non-precooled lots. 

The effect of precooling was more favorable if the lettuce was left in the 
cold-storage rooms for a period of 36 hours, at the end of which an average 
temperature of 40° F. was attained. Subsequent transit temperatures were 
correspondingly low, and at the time these thoroughly precooled lots 
arrived on the market they had an average temperature of 46° F. (figure 
5, lot D). The corresponding degree of breakdown in these lots was 17.5 
per cent. While this signifies a slightly better condition of properly pre- 
cooled lots than that of lots A, B, and C, still the difference is relatively 
small. At any rate, it is smaller than one might expect.on the basis of the 
low transit temperatures of lot D. This discrepancy is explained by the 
fact that properly precooled lots (D) arrived on the market 24 hours later 
than did those shipped without precooling (lots A and B) and those that 
had been partly precooled (lot C). It must be remembered that during the 
precooling period, even though the temperature is decreasing constantly, 
the process of deterioration still proceeds at an appreciable rate. In fact, 
it was calculated from the temperature records that during the entire pre- 
cooling period alone, 11.0 per cent of the complete deterioration process 
took place. 

Package-icing of lettuce. From the preceding discussion, it is apparent 
that the deterioration occurring between the time of harvest and the time 
the lettuce arrives on the market can be reduced effectively only if pro- 
visions are made to bring about a rapid drop in temperature of the lettuce 
soon after it is harvested. This can be accomplished most effectively by 
package-icing. The temperature history of such lots is represented by 
curve E in figure 5. It will be noticed that this method of handling brings 
about much more rapid cooling than can be obtained in a cold-storage 
room. Also, package-iced lettuce, whether shipped by rail or truck, usually 
reaches the market 24 hours earlier than does precooled lettuce. As a result, 
the average temperature of these lots on arrival at the market was only 
38° F., and the corresponding percentage of breakdown was 9.5, which 
indicates a considerably slower deterioration rate than was observed for 
any of the other handling methods studied. Inspection for condition of 
the lettuce was in strict agreement with these results. The difference in 
appearance between precooled and nonprecooled lots was slight and in 
many instances barely noticeable. On the other hand, package-iced lots 
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showed a distinct improvement in quality when compared with any of the 
other groups. 

Effect of handling methods on the subsequent rate of deterioration. An 
evaluation of different handling and shipping methods should take into 
consideration not only the effect they have on the condition of the lettuce 
at arrival, but also the effect they have on the rate of deterioration during 
the subsequent period when the lettuce is in the hands of the wholesaler 
or retailer. It can be assumed that during an entire season different prices 
are obtained for two brands of lettuce showing the same general condition 
and quality when received on the market, but one of which consistently 
breaks down more rapidly in the retail store. This undoubtedly is one of 
the reasons why lettuce from California nearly always sells for a higher 
price than does lettuce grown locally, even though there may be little or 
no difference in the quality and appearance when unloaded on the market. 

How different handling methods affect the subsequent rate of deteriora- 
tion is indicated in table 1. After 24 hours, most lots reached a temperature 
varying from 76° to 81° F., depending on the particular treatment to which 
they had been subjected earlier. Only the package-iced lots showed a much 
slower rate of reheating, because of the presence of the ice in the package; 
this did not disappear entirely until the end of 30 hours. The cooling effect 
of the ice was sufficient to retard the reheating process so that the average 
temperature of these lots was only 47° F. after 24 hours. The corresponding 
percentage of deterioration at this time was calculated to be 14.0, whereas 
lettuce handled by any of the other methods had undergone 32.9 to 45.6 
per cent of the total deterioration process. 


TABLE I. TEMPERATURE AND PERCENTAGE OF COMPLETE DETERIORATION OF 
LETTUCE ON THE MARKET AS A RESULT OF DIFFERENT SHIPPING AND 
HANDLING METHODS 


At time of arrival 24 hours after arrival 
Method of handling Method of 
shipping ; 5 
Temperature | Deterioration | Temperature | Deterioration 
D : Pep cent 1 Dewees Jb 
A. Field pack, A egrees F Per cent Degrees F. Per cent 
OGLCUGN tah ci 6 owe 5 ooo 3 Truck 
Be ey eae not pre- — me a a 
oc as Rail 63 
OF “at ae partly pre- a cs a 
Oo a! I ee rr Truck 62 
13) 2 ge oo to ek = “ay 
eesvunan 40° Fi... Truck 39 
E. Packed in Los Angeles, sales ™ oan 
crate and package-iced.| Truck or 
rail 38 9.5 47 14.0 


“These comparisons of different shipping and handling methods are based 
on the observed temperature history of the various lots and also on the 
known relationship between temperature and rate of breakdown. It seemed 
desirable to check the results thus obtained by direct comparisons of the 
condition on arrival and the subsequent rate of breakdown of lots handled 
in different ways. 

Actual inspection of lettuce on the market for condition agreed in gen- 
eral with the results obtained by means of indirect calculations. There were 
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some exceptions, however, since it is difficult to compare the relative con- 
dition of two lots showing wide variations in other quality factors, such as 
the solidity of the heads. No significant differences could be detected in the 
general condition of lettuce shipped by rail or by truck; this includes both 
nonprecooled and partly precooled lettuce. Generally, lots which had been 
properly precooled appeared less wilted than others and were usually 
given a slightly higher rating. A very definite advantage of package- 
icing was invariably illustrated by the fact that such lots received on the 
market a day after loading seldom showed any visible signs of breakdown 
at all. 

The subsequent rate of deterioration was investigated in another set of 
experiments. Lettuce of uniform quality was divided into three lots at the 
shipping point. One was shipped as field-pack without any further treat- 
ment; another lot was precooled for 36 hours; and a third one went through 
a packing plant and received the usual quantity of package ice. All lots 
were shipped to the market in trucks containing only lettuce which had 
been handled in the same way. As soon as the different lots arrived on the 
market they were inspected for condition and then stored in a back room 
of a commission house where an even temperature of about 78° F. was main- 
tained. Twice daily, records were taken of the temperature of the lettuce 
and of the percentage of visible breakdown that had taken place. These 
records were based on an arbitrary rating system in which “9” signifies 
a condition equivalent to that of freshly harvested lettuce, and ‘‘1”’, a rating 
equal to a condition which would render the lettuce unsalable under ordi- 
nary conditions. The intermediate points of this rating system were based 
on the price that might be expected for lettuce of that particular condition, 
if other quality factors were disregarded. 

The results of this study are presented in figure 7. Regardless of the initial 
treatment, there was little difference in the condition of the lettuce when 
it first arrived on the market. During the following three days, the pre- 
cooled lot B and the nonprecooled lot C deteriorated at a fairly uniform 
rate. A slight difference in condition in favor of the precooled lot was main- 
tained for about two days. Later, however, this difference disappeared 
gradually, and at the end of 70 hours both lots had become entirely un- 
salable. The deterioration rate of the lot which had been package-iced 
(A) followed an entirely different course. During the first 50 hours, the 
rate of breakdown was much slower than in lots B and C, undoubtedly 
because of the presence of ice in the package. Toward the end of the storage 
period, the rate of deterioration became more rapid; in fact, it exceeded 
that of the precooled and nonprecooled lots during the last day of storage. 
It is believed that the presence of free water from the melted ice was re- 
sponsible for the acceleration of the deterioration process after the lettuce 
had reached the high temperature of the surrounding air. For practical 
purposes, the important point to consider is the,fact that the rating of the 
package-iced lot did not drop below 7 until 52 hours after it had been 
received on the market. It must be assumed that under ordinary conditions 
the lettuce would have reached the consumer by that time so that the 
subsequent rapid breakdown is of little importance. When this experiment 
was repeated twice, slightly different values were obtained; however, they 
led to the same general conclusions as were obtained in the experiment 


described. 
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FIGURE 7. SALABILITY RATING OF ICEBERG LETTUCE HELD AT AN AVERAGE TEMPERATURE 
OF 78° F. AFTER ARRIVAL AT THE MARKET 


A, lettuce package-iced before shipping __ 
B, lettuce precooled for 36 hours before shipping 
C, lettuce in field packs shipped without precooling 


SUMMARY 


Lettuce growers in New York differ widely in their opinion as to which 
methods of handling and transportation are most practical and economical. 
By far the greater part of the lettuce crop is marketed in field packs which 
are shipped to the market without grading or precooling. The trend toward 
a wider use of motor trucks as a means of transportation continues with a 
corresponding decline of rail shipments. 

With the introduction of promising strains of iceberg lettuce several new 
packing plants have been established where facilities are available for 
effective grading and package-icing of the lettuce. Simultaneously, an in- 
creasing number of growers have adopted precooling as a general practice 
for all types of lettuce. These improved packing and handling methods 


HANDLING AND SHIPPING LETTUCE IN NEw YORK 23 


have enabled many growers to compete successfully with California pro- 
ducers. At the same time, modern packing methods appreciably raise the 
cost of marketing and their use can be recommended only for high-quality 
lettuce. Market surveys have shown that no matter how fresh and crisp a 
head of lettuce appears, its compactness and freedom from defects 1s by 
far the most important factor in determining the price that the buyer will 
pay. Consequently, it is doubtful whether it is economically sound to ex- 
pend additional money on improved handling methods for lettuce of i1n- 
ferior grade, which under any conditions will sell at a relatively low price. 

With few exceptions, locally grown lettuce is trimmed less closely than 
California lettuce. Since trimming makes the head appear more compact, 
and because the buyer is more concerned about the firmness of the head 
than about its size, growers are advised to trim more closely than is the 
practice at the present time. 

The degree of deterioration which lettuce has reached when it is received 
on the market depends primarily on the temperature to which it has been 
exposed after harvesting and also on the length of time that has elapsed 
between cutting of the heads and their arrival on the market. Consequently, 
the relative merits of different shipping and handling methods can be meas- 
ured by following the temperature history of lots shipped and handled by 
the various methods. 

After careful study of such temperature records and comparisons of the 
actual appearance of the lettuce on the market, it was concluded that there 
was no significant difference between the condition of lettuce shipped by 
rail and that of lettuce shipped by truck. It is true that some shipments 
made in poorly insulated trucks during exceedingly hot weather arrived in 
badly wilted condition, but such cases were exceptional. To judge from the 
temperature records taken within the truck when it arrived on the market, 
it appeared that the cooling effect of the ice could be increased considerably 
if it were spread over the crates in 2 or 3 layers instead of in a single layer 
on top of the load. This idea is confirmed by the experience of one grower 
who consistently followed this practice. Barring exceptional circumstances, 
the choice of rail or truck as means of transportation should depend pri- 
marily on the relative cost per package. 

The beneficial effect of precooling has been overrated by some growers 
and shippers. Precooling is less effective than might be expected because 
the cooling rate of lettuce is exceedingly slow when the lettuce is held in a 
cold-storage room. Ordinarily, a minimum of 30 hours is required to lower the 
temperature of lettuce to 40° F. During this intervening period deteriora- 
tion still proceeds at an appreciable rate. Also, the effect of precooling ceases 
soon after the crates are removed to a higher temperature. Still, this prac- 
tice has some advantages which make its use advisable under certain con- 
ditions. First of all, it is the only practical method for obtaining low transit 
temperatures for Boston lettuce, which cannot be package-iced. Also, it 
makes it possible to reduce the quantity of top ice used in truck loads; 
and, during exceptionally hot weather, precooled truck loads are likely to 
reach the market in less wilted condition than that of others which are 
protected against heating by top ice alone. Under these conditions, the 
relatively small expenditure of 5 cents per crate for precooling seems 
justified. 
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No other handling method can compare with package-icing in effective- 
ness. Whether shipped by rail or truck, the temperature of package-iced 
lettuce drops to less than 40° in 12 hours. As a result, the condition of such 
lettuce is always better than that of lettuce which has been shipped in 
field packs. Moreover, the rate of reheating of iced packages is very slow, 
so that the advantage of package-icing becomes even more pronounced a 
day or two after the lettuce reaches the market. In addition, package- 
icing is easily combined with other recommended practices, such as the 
elimination of culls, careful trimming, and selling under a definite brand. In 
a few instances, New York iceberg lettuce has sold on a par with California 
lettuce on the New York City market in recent years, and it seems certain 
that this goal would never have been achieved if the growers had not fol- 
lowed improved methods of grading, packing, and icing in marketing their 


crop. 
RECOMMENDATIONS 


1. Closer trimming of lettuce than is now practiced in New York. In this 
way the appearance of the heads can be improved greatly without 
additional cost. 

2. Precooling in local cold-storage plants for Boston, romaine, and low- 
grade iceberg lettuce. To obtain effective precooling, the crates should 
be left in the cold rooms for at least 30 hours before loading. 

3. Better refrigeration of truck loads by distributing snow ice throughout 
the load in-two or three layers, rather than in a single layer on the 
top of the load. 

4. In truck shipping, the use of well insulated trucks. 

5. Scheduling of truck shipments so they will arrive on the market not 
earlier than a few hours before the market opens. 

6. Grading, packing, and icing in a centralized packing house for iceberg 
lettuce of high quality. This method insures a uniform quality and a 
better condition of the lettuce after arrival on the market than can 
be obtained by any other handling method available. 
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S WITH NEW ELECTRIC DEVICES 
FOR PASTEURIZING SOILS! 


A. G. NEWHALL 


The many advantages of heat as an agent for disinfesting soils, particu- 
larly soils that have become unproductive from the accumulation of para- 
sitic fungi, nematodes, weed seeds, and insect pests, have long been recog- 
nized. Heat is quick and transient, but is very thorough. It destroys all 
pests. Many growers of flowers and vegetables who do not have equip- 
ment to steam-"‘sterilize” are finding that limited quantities of soil can be 
economically and satisfactorily “‘pasteurized’’ with some sort of electrical 
device. 

: METHODS OF SOIL-PASTEURIZING 


DIRECT-HEATING METHOD 


Two general methods involving the use of different kinds of electrical 
equipment have been developed. In one, the direct-heating method, the 
soil-resistance principle is employed in which the current passes directly 
through the soil from one metal plate, or electrode, to another. Charles 
W. Wildebour appears to have been the first to employ the method in 
America (Anonymous, 1932). He and Glen Cushing worked in coopera- 
tion with C. F. Doucette, then in charge of the entomological laboratory 
of the United States Department of Agriculture at Sumner, Washington. 
They heated 20 square feet of bench soil at a time, from 60° to 180° F. in 
about two hours, with 70 kilowatt-hours on 230-volt alternating current. 
A year later, Fee (1933) described the successful use of vertical plates in a 
greenhouse bench where 15 square feet was treated at a time on a 30- 
ampere 230-volt alternating-current line. Similar results were obtained 
in the same year by Krewatch and Kable (1933), who made a comprehen- 
sive report on the procedure and pointed out a number of the limitations 
and difficulties involved in applying this method to the treatment of bench 
soil and ground beds. 

A box type of pasteurizer also was developed in the Washington experi- 
ments described by Scott (1932). This was capable of raising the tem- 
perature of about 34 cubic foot of soil to 180° F. in 414 minutes by employ- 
ing vertical metal blades (electrodes) 2 inches apart in a box 12 by 181% 
inches in size and 54% inches deep. Blauser (1934?, 1935) improved on 
the construction of this cabinet type by employing but two horizontal 
electrodes 10 inches apart, in place of numerous vertical ones. He was 
able to obtain satisfactory temperatures with the expenditure of less than 
1 kilowatt-hour per cubic foot of soil. He stated that resistance to the 
current was directly proportional to the distance apart of the electrodes and 
inversely proportional to their area. As a standard size for a pasteurizer 
to be used on 230-volt alternating current and where a maximum service of 
50 amperes was available, he settled on one 24 by 36 inches in size and 10 
inches deep; but he stated that if a maximum of only 25 amperes was avail- 
able, the dimensions should be cut to 24 by 18 by 10 inches. If the depth 
was reduced to 5 inches, the demand would then be equal to that of the 


1This is one of several agricultural-research projects undertaken with funds supplied by the Empire 
State Gas & Electric Association. 
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larger pasteurizer while the volume would be cut to one-fourth; and hence 
the time required to reach the end point, and the total current consumed, 
would also be but one-fourth of those with the larger box. The work of 
Tavernetti (1935) confirmed the results obtained by others. 

Newhall and Nixon (1935) made a study of the direct-heating (Ohio) 
type of cabinet pasteurizer (figure 1), and found that the current con- 
sumed per cubic foot of soil per degree rise in temperature ranged from 22 
watts for sand to 28 watts for muck with its higher water content. Greater 

| efficiency than this has recently been obtained by Cruz (1939), who em- 
ployed a constant-current transformer which automatically stepped up 
the voltage whenever the charge of soil had a relatively high resistance 
(as sand) and reduced the voltage when a soil with high conductivity (as 
muck or compost) was being heated. In general, the experiments in 
America clearly indicate that a cubic foot of soil can be heated sufficiently 
to kill pathogenic microorganisms and weed seeds with about 1 kilowatt- 
hour of electricity when 230 volts are used, and with even less if higher volt- 
ages can be employed. 

In Europe, similar experiments have been conducted with direct-heating 
equipment along parallel lines with those in America. Dix and Rauterberg 


Aes 


FIGURE 1. A DIRECT-HEATING SOIL PASTEURIZER, OHIO TYPE, WITH A CAPACITY OF 


2.4 CUBIC FEET 
The current passes directly through soil from one horizontal electrode to another. On 280-volt alter- 
nating current, it takes from 25 minutes to 6 hours to treat a charge of soil. The current demand is vari- 


able, and exceeds 5 kilowatts under some soil conditions 
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(1933), in Germany, used a three-phase circuit and a transformer with a 
capacity of 3.6 to 60 amperes at voltages between 2750 and 200. Seven 
parallel vertical electrodes were placed in the soil at intervals varying be- 
tween 8 and 78 inches in different experiments. The 


best results were said to have been obtained when F. G 
electrodes were approximately 20 inches apart and a no +22 
500-volt current was employed. By using strong 

currents for relatively short periods of time, greater 200 
economy was obtained. Thus a cubic yard of soil 90 
could be brought up to 70° or 80° C* with 9 to 16 kilo- = 199 
watt-hours, or less than % kilowatt-hour per cubic 

foot. 180 


Both the American and the European experiments ey 


have shown that success with the vertical-plate 
method of direct heating requires a transformer, 


which is costly, that certain hazards to life and loss m 
of current are hard to avoid, and that unless con- 150 
siderable labor and careful attention to details are 
employed uniform results cannot be expected. Asa 140 60 
consequence, the vertical-plate direct-heating method 
has not found favor with practical growers. 136 
Experiments with horizontal electrodes in a 50 
cabinet-type pasteurizer were conducted in Holland 20 
by Kroft and Groen (1933). Muyzenberg and Rijn a 
(1937) then studied the device more thoroughly with : : 
respect to the effect of electrolytes, moisture, and 100 
compression on the conductivity of sand and soil. 
Their figures for current consumption were high— 90 
from 1.6 to 4+ kilowatt-hours per cubic foot—but Pee. 
their final temperatures were also rather high 80 
(99° C.). 
Certain objectionable features of the direct-heat- 10 20 
ing method include hazards to the operator, the 
variable and often very high demand made on the 
service line, and the care required in loading the 4 sh 
chamber with soil to get uniformity in packing, in 
moisture content, and in contact between soil and 40 
electrodes, not to mention the frequent necessity of 
adding some dilute electolyte solution (sodium or Te ° 
potassium nitrate or sulfate) to increase the con- 
ductivity of sand. Taken all together, these are be- 2 
lieved by many to outweigh the advantages of econ- 10 
omy of construction and speed of operation pertain- 2 
ing to the direct-heating type of cabinet. is 
20 


INDIRECT-HEATING METHOD 
10 


The other general method of soil-heating employs 
the heating-element principle in which the current 
' IGURE 2, FAHRENHEIT- 
passes through covered, resistance, heating units ~ GentiGRADE CONVER- 
properly spaced to impart their heat to the soil by — sion scaLe 


2A centigrade-Fahrenheit temperature-conversion scale is shown in figure 2. 


6 BULLETIN 731 


thermal conductance. Cabinet pasteurizers operating on this principle, 
first described by Carney (1932) and further tested by Horsfall (1935) and 
by Newhall and Nixon (1935), have become known as the New York type 
(figures 3 and 4). 

Newhall and Nixon found this kind of pasteurizer capable of heating 
soils to satisfactory temperatures (70° C.) with the expenditure of electric 
energy varying between 1.0 and 1.3 kilowatt-hours per cubic foot of soil 
treated, depending on the kind of soil, the initial temperature, and the 
moisture content. They concluded that the sum total of the advantages 
and disadvantages of the two general methods of pasteurizing was in favor 
of the indirect, because of its greater safety and simpler operation. They 
built cabinets holding up to 3 or 4 cubic feet of soil for $20 to $30, and 


FIGURE 38. AN INDIRECT-HEATING SOIL PASTEURIZER, NEW YORK TYPE, WITH A CAPACITY 
OF 5 CUBIC FEET 


This may be used on either 115- or 230-volt alternating current. Pipe-type space heaters with a con- 
stant-current demand of 1600 watts, are employed. It takes 4 to 5 hours to treat a charge of soil 
bs . . « “4 Ui SOL 


The pasteurizer is lined with copper and insulated with composition board and has been in use for over 
four years without repair 
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FIGURE 4. A POPULAR, SERVICEABLE, INDIRECT-HEATING SOIL PASTEURIZER, NEW YORK 
TYPE, WITH A CAPACITY OF yy CUBIC YARD 


This is equipped with ‘‘Calrod” heaters rating 3000 watts, and may be used on either 115- or 230-volt 
alternating current 


assembled one holding % cubic yard for $67. Since 1931, when these 
were originally designed, there have probably been more than 100 such 
pasteurizers, of different sizes, purchased or built by growers in New York 
and neighboring States’. The largest are believed to hold 1 cubic yard, 
while the most popular seems to be the '4-cubie-yard size which operates 
on either 115 or 230 volts and has a connected load of 3000 watts, or 222 
watts per cubic foot.* 


8From information supplied by manufacturers. 

4Since these experiments were completed, a handy-sized portable electric pasteurizer holding 2 bushels 
of soil has been placed on the market. It is shaped like a large suitcase, contains one 750-watt Calrod 
heater, and has been giving satisfactory service in the Department of Entomology and Limnology at 
Cornell University. This pasteurizer is illustrated in figure 9. 
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The matter of the wattage required and the proper spacing of the heaters 
was studied by Newhall and Nixon. They found that a considerable 
leeway is permissible in this respect. With pipe-type heaters of 34-inch 
galvanized iron, which can be obtained in almost any desired length and 
wattage rating,® good results were obtained when the heat flux per square 
inch of heater surface varied between 2.12 and 2.45 watts. Heaters should 
be so rated and so spaced as to deliver from 200 to 300 watts per cubic foot 
of soil, and no portion of the soil should be more than 8 inches from a 
heater. 


THERMAL DEATH-POINTS OF PATHOGENIC MICROORGANISMS 


In a former publication the author gave evidence that in the presence of 
ordinary soil moistures a final temperature of 70° C. is high enough to kill 
a variety of pathogenic microorganisms, including members of such genera 
as Rhizoctonia, Sclerotinia, Phytophthora, Fusarium, Heterodera, and 
Erwinia, in less than an hour (Newhall and Nixon, 1935). Blauser (1935) 
concluded that 60° C. is high enough to kill nematodes (Heterodera) and 
most weed seeds, but that 65° is required to kill the Fusarium causing to- 
mato wilt. MHorsfall (1935) has noted the efficacy of long-time low- 
temperature treatment for damping-off control, 45° to 55° C. having been 
found high enough in some cases where an overnight treatment was made. 

To test the supposition that 60° C. is a sufficiently high end temperature 
for damping-off control, a number of flats of soil known to possess damping- 
off organisms were heated in a Nixon dairy-utensil sterilizer (described 
later) until the following temperatures were reached: 40°, 45°, 50°, 55°, 
60°, and 95° C. Each flat was subsequently sown with vegetable seeds, 
and records of damping-off were kept. The results indicated that heating 


Germination 
(per cent) 


100 


Temperature (Centigrade) 


FIGURE 5. EFFECT OF HEATING LOAM SOIL TO CERTAIN FINAL TEMPERATURES, ON 
DAMPING OFF OF SOME VEGETABLE SEEDS AND ON GERMINATION OF WEED SEEDS 


The germination in untreated soil was as follows: spinach, 13 per cent; tomato, 77 per cent; cucumber, 
95 per cent; weeds, 45 per flat 


5Hynes & Cox Electric Corporation, Albany, New York. 
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to 60° was as effective as was heating to 95°. Perhaps the time factor is 
of importance here, as it took three hours to attain the maximum tempera- 
ture (figure 12, page 21). Most of the weed seeds were apparently de- 
stroyed when the temperature stopped at 60°, although the legumes and 
Capsella were exceptions and probably there are other exceptions. Weeds 
found in the checks included Amaranthus, Anthemis, Barbarea, Capsella, 
Cerastium, Lamium, Oxalis, and Stellaria.6 The data from these tests 
are summarized graphically in figure 5. A point of some interest is the 
apparent increase in damping-off of spinach and cucumber, and in the germ- 
ination of weed seeds, by heating the soil to only 45°. Such treatment 
rendered conditions worse than in the checks, although there have not been 
a sufficient number of trials to warrant assuming this to be generally 
true. Substantiation of the idea that a final maximum temperature of 60° 
is sufficient for damping-off control is presented in figure 6, in which stands 
of cucumbers, tomatoes, and spinach are shown in soil heated to three 
temperatures as compared with an unheated check. 


FIGURE 6. STANDS OF REPLICATE PLANTINGS OF CUCUMBERS, TOMATOES, AND 
SPINACH, IN SOILS HEATED TO THE FINAL MAXIMUM TEMPERATURES INDICATED 
(45°, 50°, AND 60° C.) IN THE NIXON DAIRY PASTEURIZER 


No damping-off occurred in the soil heated to 60° C., though some was present in the samples brought 
to 50° and 55° C. 


‘Identification of weeds was done by Professor W. C. Muenscher, of the Department of Botany at 
Cornell University. 
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Further confirmation of this important generalization, that effective soil 
treatment requires heating only to 60° C., is presented in the form of a 
table of thermal death-points of a number of microorganisms, other than 
bacteria, of variable pathogenicity (table 1). Examination of these data 
show that few fungi can withstand 65° C. even for 10 minutes. Sclerotia 
are no exception. Some of the molds which may be wet with difficulty are 
more resistant. Turning for a moment to bacteria, Elliott (1930) gives 
data on the thermal death-points of 102 bacterial plant pathogens, of 
which only 4 lie above 59° and none is above 69°. 


TABLE 1. THERMAL DEATH-PoINTs OF A NUMBER OF MICROORGANISMS 
OF VARIABLE PATHOGENICITY 


Tem- Time 
Pathogen Form perature | (min- Authority 
BE utes) 
Actinomyces scabies. ........ Conidia 54° 10 mir ee Cunningham 
7 l 
Alternarta solant......cccues Conidia 45° — Rands (1917) 
Aspergillus niger®.. 0. cccn es Spores 55° 30 Wallace and Tanner (1931) 
Botvviss cCimereG...cavevercas ycelium and spores 55° 15 Zumstein (1936) 
BOOS CRERER: 6 Siw oN kat Conidia 50° 10 Smith (1923) 
GarCOshore GH es \.. swe ok ani Mycelium and spores 52° 10 | Riotz (1923) 
Cladosporium fulvum. oo... 4. Spores 70° 1 Bewley and Buddin (1921) 
Colletotrichum lindemuthianum| Mycelium 50°-52° 10 Muncie (1917) 
Spores 46°—48° 10 Muncie (1917) 
GE TIOLECOCHGSLU ME & shunts hom: 8s Spores 60° l Bewley and Buddin (1921) 
Cer RMR esol Seu HE TCR OT LTAP ER Walt Roc Seta ee AA Ki 50° 30 | Viadimirskaya (1930) 
Diaporthe batatatis.........6.. Conidia 48°—49° 10 | Harter and Field (1913) 
Ditylenchus dipstict.... 6.6.6. Larvae 43(5° 46 Ramsbottom (1918) 
Dy. db Psacd. oc Sew cece Larvae 48.5° 15 Ramsbottom (1918) 
Dy dipsact. . oi. ccs cecevens Larvae 52.5° ll Ramsbottom (1918) 
D. dipsact.....«. RAS EAN a 5 Larvae 57.5° 5 Ramsbottom (1918) 
Fusarium eumariii. o.oo... 65. Mycelium and spores 55° 15 | Zumstein (1936) 
FB. Wcoper sted. cc cv cece cenes Mycelium and spores 65° 10 | Zumstein (1936) 
. Meometivorme:. sds «6s as wk Conidia 70° 10 Merrill (acc. Hartley, 
1921:28) 
ORNS DOPUME te, ca sk ses eR Mycelium 58°-—59° 5 Wood (19389) 
Helminthosporium sativum....| Mycelium and spores 54° 10 | Christensen (1926) 
Heterodera marioni.......... All stages 4s° 10 Newhall (1930) 
Macrosporium solant........ Mycelium and spores 50° 5 | Zumstein (1936) 
Marssonina panationiana. ...| Conidia 40° 10 Brandes (1918) 
Mucor speciesf. .........44. Conidia 57° 30 Thom and Ayers (1916) 
Oidium lactis*}.. 6.6... cee Spores 60° 30 Wallace and Tanner (1931) 
Penicillium species§......... Conidia 60° 30 | Thom and Ayers (1916) 
Phoma apticola..... 0.2.6... Spores 49° 10 | Bennett (1921) 
Phytophthora citrophthora. ...| Mycelium and zoospores 43.3° 5 Hlotz (1940) 
Pe DOPGSHIEG 5c vec pn ceA es Mycelium and spores 60° 1 Bewley and Buddin (1921) 
P. cryptogea......... Snity. Hip Mycelium 50° 1 | Bewley and Buddin (1921) 
Plasmodiophora brasstcae.. 26. | oc ec cceen 60° 30 Viadimirskaya (1930) 
Pythium debaryanum........ Mycelium 40° 10 | Zumstein (1936) ; 
P. debaryanum .. 6 666 cn Mycelium and spores 65° 10 Merrill (acc. Hartley, 
Cc 9 Ye 
Rhisoctonia (=Corticium oe 
Conivifugum) . 6... cc cenns Sclerotia in water 50° 50 | Watanabe (1933) 
C. cenirvefugum.. oc... cnc. Sclerotia in air 50° 60 | Watanabe (1933) 
C. cenirifugum.... 6.6.66 5. Mycelium in water 45° 30 Watanabe (19338) 
C. centrifugum......... 24. Mycelium in air 45° 20 Watanabe (1933) 
Rhisoctonia crocorum........ Mycelium 45°—48° 60 | Newton (931) 
Fe SONI 8 25 A in exe EAS Mycelium 45°-60° 60 | Newton (1931) 
Ry SOLAMG. . ecees Sclerotia 55°—60° 60 | Newton (1931) 
Rhisopus nigricans. .... 66... Spores 54.5° 30 | Thom and Ayers (1916) 
R. MEBVECAMST. 6. eee enn Spores | 50° 20 Wallace and Tanner (1931) 
Sclerotinia sclerotiorum... ... Sclerotia 48°—50° 5 oshi (1924) 
S. del prints... 0.6... cece ens Sclerotia 50° 10 Sn ace (1038) 
Se POUFSEE oe eens Sclerotia 50° 10 | Zumstein (1936) 
Septoria lycopersict.......... Spores 52° 10 | Levin (1916) 
S. GDH. 6. anes Aes es eeewes Mycelium 44° 10 | Cochran: (1932) 
S. apii-graveolentis. 6.0.6.6... Mycelium 4o° 1.40 |Gockean (1932) 


oe :100€0€0—0—0 0808008000000 eee. SSS sss 
*Suspended spores in dilute salt solution. Longer time sometimes needed in s — | 
+Four species with thermal death-point below 57° n sugar solutions. 
tSurvived 60° C. for 30 minutes. No survival at 62.8° according to Thom 
§ Twenty-three species with thermal death-point below 60° C, 


and Avers (1916). 
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Valleau, Karraker, and Johnson (1926) found that heating soil to 65° C. 
for 15 minutes was sufficient to kill a Fusarium and a ‘Pythiumlike’’ 
organism causing root-rot of corn. 

In studying the diseases of mushrooms, several workers recently have 
made pertinent observations on time-temperature conditions lethal to 
certain pathogens attacking this crop. Lambert (1930) found mycelium 
and chlamydospores of Mycogone perniciosa, the cause of ‘‘bubbles’’, to be 
killed in one hour at 50° C. and in six hours at 42° C.; artificially infested 
soil was rendered safe after a six-hour treatment at 45° C. Ware (1933) 
found that Verticillium Malthouser (brown spot) was killed in six hours 
at 40° C. Beach (1937) found that the following organisms did not 
survive soil temperatures fluctuating between 115° and 120° F. (46° and 
49° C.) if such temperatures were maintained for sixteen to twenty-four 
hours: Bactertum sp. (brown blotch), Cephalothecium sp. (casing mold), 
Dactylium sp. (mildew), Monzlia fimicola (white plaster mold), Mycogone 
pernictosa (bubbles), Trichoderma koningt (green mold), and Verticillium 
sp. (brown spot); spores of certain species of Penicillium and Aspergillus, 
however, survived six-hour exposures in a water bath at 140° F. (60° C.). 
Lambert (1932) reports that the spores of Pseudobalsamia microspora 
(truffle) survived 82° C. for five hours, and Beach found them to survive 
a 2-day heating in compost at 57° C. Beach concludes that 120° F. 
(49° C.) is sufficient to kill the more important harmful fungi in mushroom 
beds during the rather long period of heating attending the composting 
process, while 130° F. (54° C.) is preferable where insects must be driven 
out. This latter temperature, however, may be insufficiertt to kill Pseudo- 
balsamia microspora (truffle), Chaetomium olivaceum (olive-green mold), 
and Myrtococcum praecox (brown plaster mold) which are more resistant 
to heating. 

Henrici (1930) mentioned the importance of moist heat as against dry 
heat in the destruction of molds. He stated that spores of Monzilza sito- 
phila, if wet, are killed in 5 minutes at 72° C., but if dry they require a 
30-minute heating at 120° C. As the spores are not easily wetted, they 
may survive the baking process within a loaf of bread dough, where the 
temperature may not attain 100° C. Thom and Ayers (1916) also showed 
that in order to kill some molds dry heat must be twice as high as moist 
heat. Watanabe (1933) showed that whereas dry air aids in destroying 
mycelium of fungi, it hinders the destruction of resting organs such as 
sclerotia of Rhizoctonia. 

Murphy and M’Kay (1926) showed that the perennial mycelium of 
Peronospora destructor in onion bulbs can be killed by heating the onions 
to 43° C. for a period of eight hours. Ramsbottom (1918) found that the 
eelworm Ditylenchus dipsact (Tylenchus dipsact) is destroyed by immersion 
of affected narcissus bulbs in water at 48.5° C. for two to four hours. 

It is therefore the exception, rather than the rule, for fungus, nematode, 
and bacterial protoplasm to withstand temperatures between 60° and 65° 
C., even for a few minutes, under moist conditions. Since insect life also 
cannot withstand such temperatures and many of the most common plant 
viruses are destroyed in this range’, and since most weed seeds are believed 
to be killed below these temperatures, the author chose 65° C. as the mini- 


7Exceptions are some which occur in tobacco and tomato. 
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mum end-point soil temperature to be sought in the experiments described 
in the following pages. 


EXPERIMENTS WITH INDIRECT-SOIL-PASTEURIZING DEVICES 


ATTEMPTS TO USE AN ORDINARY SOIL-HEATING CABLE 


Even the most successful electric soil pasteurizers thus far designed have 
the objectionable feature of requiring the soil to be handled once when it 
is put into the device, and again when it is removed to its permanent site. 
This situation has led to a search for ways of treating soil in benches and 
ground beds, without the labor of moving it. 


FIGURE 7. EFFECT OF HIGH TEMPERATURE ON LEAD-COVERED 
SOIL-HEATING CABLE 


Left, normal condition of cable. Right, condition after a few hours of use in soil as a 
pasteurizing device, showing melted lead and injured insulation 
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A number of unsuccessful attempts have been made to pasteurize with 
a standard brand of lead-covered soil-heating cable, but this was not suited 
to withstand the high temperatures needed for this kind of work. What 
happens to such a cable when used in this way is illustrated in figure 7. 
In order to avoid melting of the lead sheath, it was necessary to use exces- 
sive quantities of the cable per unit volume of soil to obtain the necessary 
wattage required per cubic foot. The need for a cable that can be used 
for the dual purpose of soil-heating and -pasteurizing in coldframes, hot- 
beds, and cutting beds, has often been expressed by both growers and re- 
search men. 


THE INDUCTION TYPE OF ELECTRIC GRID 


One ingenious device for pasteurizing soil in ground beds makes use of 
the induction principle long employed in certain kinds of electric furnaces 
and in all transformers. It is essentially a set of iron pipes connected to 
form a grid somewhat resembling a short wide ladder. A few turns of 
insulated copper wire are drawn through certain members of the grid, and 
when alternating current is passed through these coils circulating currents 
are induced in the iron pipes surrounding them just as in the secondary 
windings of a transformer. Because of the resistance of the iron pipes, a 
considerable degree of heat is generated in them. 

Two such units have been made by engineers of the Rochester Gas & 
Electric Corporation, of Rochester, New York; and have been used suc-. 
cessfully for a short time in greenhouse soil pasteurization. Since the in- 
sulation on the primary wires is subject to high temperatures and a con- 
siderable amount of moisture when buried in the soil, it must be carefully 
selected if durable units are to be obtained. Certain construction diffi- 
culties also are met with in assembling this device, but these probably are 
not insurmountable. 

A table giving some of the characteristics of these grid heaters has been 
prepared by H. A. Brown, of the Rochester Gas & Electric Corporation, 
and is presented here with Mr. Brown's permission (table 2). The design 
“A” called for a grid 40 inches long, with eight cross members 6 inches 
apart and having a heat flux of a little more than 2.5 watts per square inch 
of pipe surface, the pipe size to be 1 inch. The design ‘“‘B’’ was to be 10 
feet long, and was to contain only six cross members but with the same heat 
fux. The heaters were to be used on 115-volt alternating current, and 
would treat, when buried in the ground, approximately 14 and 30 square feet 
of bed space, respectively. From the table it is seen that the design chosen 
for the shorter grid, ‘“‘A;’’, called for 11 turns of no. 12 black waterproofed 
asbestos-covered copper wire in each of the four loops of the grid, and would 
have a connected load of 4.2 kilowatts and 41 amperes. The design chosen 
for the longer grid, ‘‘B,’’, called for 5 turns of no. 12 wire of the same de- 
scription in each of the three loops, and would have a load of about 8.4 
kilowatts and 79 amperes. | , 

The cost of construction of such grids was rather high, owing to the 
many threaded elbows. Estimates for materials alone have been placed 
at approximately $25 for each grid, and the labor is a large item. At 
present, therefore, further development of the induction type of portable 
soil pasteurizer does not seem very promising. 
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TABLE 2. Some CHARACTERISTICS OF AN INDUCTION HEATING TYPE OF SOIL- 
PASTEURIZING GRID MADE OF 1-INCH IRON PIPE FOR 60-CYCLE 
ALTERNATING CURRENT* 


Ganoer Watts per 
Pipe Ls Number | Current Copper Iron Total square Voltage 
atrange-/ Bes of in circuit loss Oss loss inch of on line 
mentt gauge : turns (amperes) | (watts) (watts) (watts) pipe 
surface 
see ake 22 4 40 664 3,208 3,872 2.50 97.1 
4 eee eee 14 10 40 1,236 2,636 3,872 2.50 106.0 
ee 12 12 40 952 3,872 4,824 3.12 136.0 
Aah ste 3 12 12 33.9 684 2,776 3,460 2.23 115.0 
AGE ce hs 12 11 41.1 916 3,264 4,180 2.70 115.0 
ot Sa ene 10 11 43.7 656 3,700 4,356 2.81 115.0 
Foe 10 12 37.2 520 3,180 3,700 2.39 115.0 
Piers ahs 14 11 36 1,148 2,656 3,804 2.46 115.0 
Daten 6 5 102.8 1,323 8,979 10,302 3.27 115.0 
Bio at 6 74.8 828 6,507 . 7,335 2.33 115.0 
Bastian 6 8 5 98.1 L017 7,896 9,813 3.12 115.0 
Bye tts os 8 6 73.2 1,281 5,976 7,257 2.31 115.0 
Bea sche 3 10 5 92.9 2,733 6,834 9,567 3.04 115.0 
Bibs i... 12 5 78.7 3,120 5,256 8,376 2.66 115.0 


*Prepared by H. A. Brown, of the Rochester Gas & Electric Corporation, Rochester, New York. 
tPipe arrangement: A =4 loops 40 inches long spaced 6 inches connected in series. 

B =3 loops 10 feet long spaced 6 inches connected in series. 
{Design chosen for experimental models. 


BURIED ELECTRIC PIPE-TYPE HEATERS 


In the interests of safety and economy, buried pipe-type heaters were 
tested in benches and ground beds as a substitute for vertical plates and 
the direct-heating methods already tested by some other investigators—as 
Dix and Rauterberg (1933), Krewatch and Kable (1933), and Fee (1933). 
With such heaters, many of the objections to the direct method are elimi- 
nated at the start. No transformer is necessary. There are no leakage 
to the ground, no danger to the operator, and no troublesome contact 
difficulties between electrode and soil. The demand can be accurately 
OO at before starting, and it does not fluctuate from one test run to 
another. 


Tests in greenhouse bench soil 


A series of six pipe-type heaters (Hynes & Cox), of 34-inch galvanized 
pipe 40 inches long, each heater rated at 400 watts on 230-volt alternating 
current, was set up in a bench as illustrated in figure 8. The heaters 
were spaced 7 inches apart, 314 and 214 inches from the top and the bottom 
of the bench respectively, which empirical setting proved to be satisfactory. 
By way of comparison with similar heaters already on the market, a set of 
two General Electric Calrod soil-sterilizing units was placed in another 
compartment of the bench beside the first. These Calrod heaters had a 
combined rating of 1500 watts; while that of the six pipe-type Hynes & 
Cox heaters totaled 2400 watts. Each of the two bench compartments 
was 534 inches deep and contained approximately 514 cubic feet of soil, 
thus giving a wattage per cubic foot of 273 and 436, respectively, in the 
two compartments. The current employed was 230-volt alternating 
current. 

Seven test runs were completed with this equipment, the object being to 
determine the current consumed by each unit in raising all parts of the 
soil from room temperature to at least 60° C, Temperatures were meas- 
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ured by a set of 20 thermometers placed carefully and read at regular 
intervals. Three kinds of soil were employed—sand, loam, and muck. 
The results are summarized in table 3. It is seen that the efficiency of the 


TABLE 3. SUMMARY OF TEST DATA ON ELECTRICITY CONSUMPTION WITH Two 
KInps OF HEATERS IN BENCH SOIL OF THREE TYPES 


Mean temperature rise Mean watt-hours per Mean kilowatt-hours per 
in three hours degree rise per cubic 50 degrees rise per cubic 
(centigrade) foot of soil foot of soil 
Type of soil 
Hynes & General Hynes & General Hynes & General 
Ox Electric Cox Electric Cox Electric 
aE hata Gyahgerien ene Ceara 2 59° 40° 22, Wii 
“SEW ae le cae cee) a Be We 57° 38° 21 1.068 
Oat Htasels wot ae. Doe 39° PATE 1.349 
WORTH Stites sie 64°* 39°% 35T 1.759T 
WiGele Aone sus Ole 34° 34 ee/alal 
i G6 G Cel apr Mle a Pa inte 138 befor 38°% 28 1.417 
MEA eo eatin ap Psi horas 30°F 32 1.612 
DT Satlcgset ats, ear creue BLO? Sil 28.8 28.0 1.448 1.411 


*Four-hour instead of three-hour periods. ; 
{It is believed that excessive soil moisture may have been responsible for this rather high figure. 


two kinds of heaters was not significantly different. The time require- 
ments were in proportion to their current rating, the higher-rating outfit 
carrying the soil up to a proportionately higher mean temperature in the 
same number of hours. Sand was the most economically treated of the 
three kinds of soil. . 

A feature of the equipment which was of value in keeping the heat loss 
down to a minimum, was a 1-inch layer of composition insulating board 
laid on top of the soil while the heating was in progress (figure 8). 

It is thus possible to equip shallow benches with electric heating devices 
that will adequately and safely pasteurize all kinds of soil on 230-volt 
current with consumption of approximately 1.5 kilowatt-hours per cubic 
foot of soil. Considerable variation in the wattage per cubic foot of soil is 
shown by these tests to be quite permissible if the soil is kept covered. 
It is admitted, however, that at present the expense of the equipment and 
the time consumed in handling it do not recommend it as a method of 
practical value. The equipment for these tests costs approximately $25, 
and in each case it pasteurized but 5 or 6 cubic feet of soil in three to four 
hours time. 

Some time after the completion of these experiments, a small port- 
able soil sterilizer, employing one 750-watt Calrod unit like the one re- 
ferred to above, was placed on the market. It is shaped and may be 
carried like a large suitcase, holds a little more than 2 bushels of soil, 
operates on 115-volt alternating current, and will pasteurize a charge of 
soil in four to five hours. The one illustrated in figure 9 has been in use at 
the entomology greenhouses of Cornell University for several months. 


Tests in greenhouse ground beds 


To determine the time and the current required to pasteurize soil in a 
ground bed 10 to 12 inches deep with the above-described portable pipe- 
type heaters, a set of six, each 40 inches long and of 400-watt rating, was 
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Be Carell 


FIGURE 8. A COMPARISON OF TWO KINDS OF SPACE HEATERS IN BENCH SOIL 
534 INCHES DEEP 


The composition insulating board at side and rear is used for covering the soil 


buried, the heaters being placed in parallel rows, 7 inches deep and 7 to 8 
inches apart. In order to avoid danger of short circuits, watertight right- 
angled conduit fittings, with short nipples through which the connecting 
wires could be led above ground, were attached to the ends of each heater 
(figure 10). 

The test plot measured 46 inches wide by 18 feet long, and was heavily 
infested with Phytophthora parasitica. Six changes of position of the heat- 
ers, allowing a 3-inch overlap, were sufficient to treat the bed. A period of 
six to eight hours was required to bring all parts of the soil mass occupied 
by the heaters up to a minimum pasteurizing temperature to a depth of 
Il inches. The total current consumed in thus pasteurizing 10 cubic feet 
of soil was from 12.2 to nearly 20 kilowatt-hours, depending upon the 
moisture content of the soil which was purposely altered at times. The 
results are summarized in table 4. It is seen that as the moisture was in- 
creased from 18.8 to 24.7 per cent, the current consumption went up from 
26.9 to 44.2 watts per degree rise per cubic foot. Tests made by growing 
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FIGURE 9. A PORTABLE PASTEURIZER FOR I1I5-VOLT ALTERNATING CURRENT, HOLDING 
BETWEEN 2 AND 3 BUSHELS OF SOIL. COMPARE WITH FIGURE 8 


tobacco plants in treated and in untreated soil indicated that complete 
control of the Phytophthora disease was obtained by the treatment given 
to this ground bed. 


TABLE 4. SUMMARY OF CURRENT USED IN PASTEURIZING A GROUND BED OF 
LOAM WITH A SET OF SIX PORTABLE PIPE-TYPE SPACE HEATERS 
BURIED 7 INCHES DEEP 


ne ee ee EE Ee 
eee oooooeaaaaaaaeaeaaeaeae aaaeea_»qw3>—~wqa—auaonw=_«_«>—omwc“’r,VerVwon os90——oov''— 


Mean soil moisture Mean watt-hours per | Mean kilowatt-hours 


Test run no. degree rise per cubic per 50 degrees rise 
[percent foot of soil per cubic foot of soil 
ee. Meee) OOO RS Ue MAR cel haar 18.0 26.4 1.320 
AM SR deter el clina rete aie corr iets otis 18.8 26.9 1.345 
Site PINE Peers RTs An ne a tee 19.0 28.3 1.415 
Aah aS i SD MR Bm tee wera 19.4 31.9 1.599 
Des as es tees wate Seach wine Ps 21.0 35.0 1.752 
RP rl rama a ete 4 id Sek hones sale eas 24.7 44.2 2.209 
FURL ie tals foe ae ce eared he mo thy aS oivn. cad 20.28 32.08 1.606 


A demonstration of the importance of soil moisture was made by moist- 
ening one half of one test plot more than the other half, and noting the 
difference in mean-temperature readings of the soil in both halves at the 
end of the seven-hour heating period. On one side the moisture was 18.88 
per cent at the start, and on the other side it was 22.05 per cent. At the 
end of the period the mean-temperature rise of the soil in the drier side 
was 48.6 degrees centigrade while that of the soil in the wetter side was but 


BULLETIN 731 


—s 
CO 


FiGuRE 10. A PAIR OF 40-INCH PIPE-TYPE HEATERS, EACH RATING 400 WATTS, SHOWING 
THE WATERTIGHT CONDUIT FITTINGS AND NIPPLES EMPLOYED ON THE ENDS TO PERMIT 
SAFE BURIAL AND USE IN MOIST SOIL 


42.7 degrees, or 12 per cent lower. In other words, a 14-per-cent-lower 
initial soil moisture resulted in a 13.8-per-cent-higher mean-temperature 
rise by the end of the heating period. Similarly, a comparison of test run 
no. 4 with test run no. 2, in table 4, shows that it required 64 per cent more 
current to overcome a 31-per-cent difference in initial moisture content of 
the soil. 


TYPES OF ELECTRIC SOIL PASTEURIZERS GENERATING STEAM 


Since it appeared that little more could be gained by further experi- 
menting with types of electric heaters that must be buried, dug up, and 
reset at frequent intervals, attention was turned to the possibility of gen- 
erating steam with electric heating units close to the soil but not buried in 
it. That this apparently has not been tried before would seem to be owing 
to the beliefs (1) that steam must enter the soil under pressure in order to 
be effective, and (2) that electrical energy is too expensive relatively to 
other ways of generating steam. Both these ideas evidently need revising. 

The author (Newhall, 1930) has reported satisfactory steaming opera- 
tions, employing the inverted pan, in which good results in eradicating 
nematodes in ground beds and benches were obtained with steam under 
less than 12 pounds pressure on the boiler, even when the boiler was 100 
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feet from the scene of operation. Under such conditions the pressure under 
the pan itself may be practically nil. Furthermore, on theoretical grounds 
it is obvious that there is little need for much pressure to drive steam into 
the soil if one considers the process of heat transfer when the steam enters 
the soil. In contacting a cold surface, as a particle of soil, the steam is 
chilled to the point of condensing, and so gives up most of its heat to the 
soil particle. At the same time its own volume is reduced to a very small 
fraction of what it was formerly (less than 1/1500). This great reduction in 
volume enables the steam to pass through the soil, condensing as 1t passes 
and releasing its heat, without filling and clogging the open spaces between 
the soil particles. It therefore takes an almost negligible pressure to drive 
steam into loose soil which is not already soaking wet. 

The importance of having the soil loose, as pointed out by the author 
(Newhall, 1927), needs no further comment; but the importance of not 
having it wet can be better understood when one remembers that the speci- 
fic heat of soil on a weight basis is only from 0.19 to 0.26 that of water, or 
from 0.44 to 0.57 on a volume basis according to Bouyoucos (1913). A 
pound of excess water therefore requires 4 or 5 times as many heat units 
as does a pound of soil, to elevate it to pasteurizing temperatures. Soil 
should not be too dry (powdery), however, since conduction of heat from 
one particle to the next can take place better through a thin film of moist- 
ure than through a dry air space. With ordinary soil the best results may 
be expected when the soil barely retains its shape after being squeezed 
firmly in the hand, rather than crumbling to pieces easily. 


The Nixon datry-utensil sterilizer 


The first apparatus tested which employs this principle of steam- 
heating under atmospheric pressure was designed by M. W. Nixons vor 
Ithaca, for sterilizing dairy utensils. It has been briefly described by the 
author (Newhall, 1939, a and b). The steam is generated by a 1500-watt 
electric hot-plate built into the base of a tight, well-insulated cabinet 
having one large door in front (figure 11)*. The inside measurements in 
the experimental model employed are; height, 29 inches; width, 28 inches; 
depth, 15inches. In the center of the bottom over the hot-plate, and as an 
integral part of the latter, is a metal pan holding 5 quarts of water which 
can be brought to a boil in 30 minutes. The device is rated for a 230-volt 
alternating current. The pan and the heating element are thoroughly 
insulated with rock wool; and a heat fuse and a time switch are connected 
in series with the heater, the former to melt in case the water should boil 
away before the time switch has opened the circuit. Some readers may 
recognize the similarity between this device and the old Arnold laboratory 
sterilizer familiar in bacteriology laboratories. 

The soil is placed in flats, or trays, piled one above another in the cabinet 
—which, though having a total capacity of 7 cubic feet, actually holds a 
net total of only 2'% cubic feet of soil when the soil is in flats 3 inches deep 
with 34 inch between the flats. The current is usually left on for nearly 
two and one-half hours, during which time approximately 3 quarts of 
water is boiled away and a soil temperature of 60° to 70° C. (140° to 158° F.) 
is attained. The soil-moisture content is increased by less than 10 per 


8Now manufactured by the Victor Dairy Products Company, of Hagerstown, Maryland. 
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FIGURE 11. THE NIXON ELECTRIC DAIRY-UTENSIL STERILIZER, EXPERIMENTAL MODEL, 
USED IN MORE THAN 250 TEST RUNS WITH SOIL OF DIFFERENT KINDS, MOISTURE CON- 
TENTS, DEPTHS, AND ARRANGEMENTS 


The photograph shows the heat fuse and the time switch in the baseboard 


cent, and is practically negligible if the flats are removed while still hot, 
since they lose much of their moisture while cooling. 

In order to determine the conditions under which maximum efficiency 
could be obtained with this type of pasteurizer, a number of factors were 
studied in a series of more than 250 test runs®. A typical time-temperature 
curve for a nine-hour period during which the current was on for the first 
two and one-half hours (figure 12), shows the lag between soil and air tem- 
perature, the normal rise in soil temperature of several degrees after the 
current has been cut off, and the slow cooling reminiscent of the behavior 
of fireless cookers. As a rule, when the air temperature in the upper 
corner of the cabinet reached 80° to 85° C., the soil temperature was close 
to 60° and would advance up to 65° in the next half-hour on the latent heat 
stored in the heating elements. At the end of this period the soil could be 
removed, and it could be used as soon as it was cool enough. 


*Acknowledgment is made of the valuable assistance given by Herbert Roth in collecting much of the 
data used here. 
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FicurE 12. A TYPICAL TIME-TEMPERATURE CURVE OBTAINED WITH THE NIXON PAS- 
TEURIZER OVER A NINE-HOUR PERIOD WITH THE CURRENT ON FOR THE FIRST TWO AND 
ONE-HALF HOURS - 


The relation of the air temperature to the soil temperature, the rise of the soil temperature during the 
hour following disconnection of the current, and the slow cooling rate of the soil are evident in the graph 


The role of initial soil morsture 


A comparison of the time-temperature curves of two samples of loam 
soil, with initial moistures of 9.4 per cent and 21.3 per cent, respectively, 
will serve to illustrate the importance of soil moisture in determining the 
current consumed and the time needed to reach a given temperature with 
loam soil. Such a comparison is shown in figure 13. It required nearly 
an hour longer to heat the wetter soil up to 65° than to heat the drier soil 
to that temperature. 


Effect of varying the soil depth 


The question whether the same volume of soil, in this case 21% cubic 
feet, can be heated more economically if spread out in a number of com- 
paratively thin layers rather than in fewer but deeper layers, was answered 
in the affirmative by tests the results of which are summarized in figure 14. 
The deeper the flats of soil, the longer is the heating period required to 
reach any given temperature. For example, soil 334 inches deep reached 
65° C. in one and three-quarter hours of heating, while soil 5% inches deep 
reached only 54°, and soil 914 inches deep reached only 43°, in the same 
length of time. Muck soil, with its higher moisture content, was particu- 
larly affected by this depth factor. 
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FIGURE 18. EFFECT OF TWO DIFFERENT INITIAL SOIL MOISTURES ON THE TIME REQUIRED 
TO ELEVATE SOIL TO 65° C. IN THE NIXON PASTEURIZER, AND ON THE RELATIONS OF THE 
AIR TEMPERATURE IN THE CABINET TO THE SOIL TEMPERATURE 
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FiGURE 14. EFFECT OF THREE DIFFERENT SOIL DEPTHS ON THE TIME REQUIRED TO 
RAISE THE TEMPERATURE OF 2% CUBIC FEET OF LOAM SOIL TO 65° C. IN THE NIXON 
PASTEURIZER 


The current was on during the first one and three-quarters to two hours 
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Effect of varying the soil volume 


Another factor that has a bearing on the general efficiency of the pasteur- 
izer in question, is the ratio of soil volume to size of the heating element. 
No attempt was made to try different-sized heating elements; but by vary- 
ing the volume of the soil and keeping records of the current consumed per 
cubic foot of soil per 50° C. rise in temperature, there was found to be a 
relation between volume and current consumption, indicating that greater 
efficiency was obtained when the cabinet was filled to capacity (2% cubic 
feet) than when it was only half filled. The latent heat-absorbing capacity 
of the heater itself has a bearing on this. The time required to attain a 
given temperature was almost directly proportional to the volume of soil 
being heated. Both these relationships are summarized in figure 15. 
There is some indication from this that the 1500-watt heater employed 
could be used in a cabinet of still larger size than this one. 


Kilowatt-hours 
per 50° rise Hours 


1.8 


Lez, 1.59 1.91 2.23 2.55 
Soil volume (cubic feet) 
FIGURE 15. EFFECT OF INCREASING THE VOLUME OF SOIL TREATED, ON THE TIME 


REQUIRED FOR THE SOIL TO REACH 65° C. AND ON THE CURRENT REQUIRED PER CUBIC 
FOOT OF SOIL 


Effect of other miscellaneous factors 


Mention has already been made of the latent, or stored, heat in the 
heaters that could be relied on to raise the soil temperature another 5 to 8 
degrees in less than an hour after the current has been turned off. It 
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must be obvious from this, that the greatest efficiency is attained by con- 
tinuous operation, one charge of soil following another. 

A study of efficiency in relation to a loose as compared with a compact 
condition of the soil in the trays, revealed little difference in the case of sand 
but a measurable difference with muck. By packing the muck in the trays 
a considerably larger amount could be put in, which increased the load by 
just that much. 

Arrangement of the flats in the cabinet with respect to clearance around 
the edges and between them, was of importance in permitting easy access 
and free circulation of the steam. A clearance of 1 inch all around is 
believed to be the most satisfactory. Leaving an open space resembling 
a chimney up through the center was of little benefit. Greater efficiency 
was obtained when that space was filled with soil. 

Alternate periods of heating, in which the current was turned on for 10 
minutes at a time and off for 10 minutes, only seemed to increase the time 
required for the soil to reach 65° C., without decreasing the current con- 
sumption. 

The temperature of the water at the start was of less importance than 
might be supposed at first thought. Very little was gained in efficiency 
by starting with hot water (82° C.) as against water at room temperature. 
The reason is apparent from a consideration of the following facts. The 
heat required to raise 1 pound of water through 1 degree Fahrenheit is, 
by definition, 1 B.T.U. In 3%™% quarts there are 7:3 pounds, so that 1036 
B.T.U. are required to raise that amount of water from room temperature 
(21° C.) to the boiling point (100° C.). But to convert 7.3 pounds of water 
to steam after it has reached the boiling point requires another 970.4 
B.T.U.X7.3, or 7084 B.T.U. From this it is evident that heating the 
water up to the boiling point takes only about one-seventh of the total 
energy consumed in the entire operation. Incidentally, this also shows 
why a pound of water converted into steam is so much more effective than 
a pound of boiling hot water, in treating soils. 


Mean current consumed per cubic foot of soil 


Summarizing 150 of the test runs made with the Nixon pasteurizer, the 
current required to raise 1 cubic foot of soil to a temperature of 65° C. 
from an original temperature of 15° was found to lie between 1.15 and 1.68 
kilowatt-hours for sand (mean 1.34, or 27 watts per degree), between 1.16 
and 1.62 kilowatt-hours for loam (mean 1.39, or 28 watts per degree), and 
between 1.54 and 2.05 kilowatt-hours for muck, with its higher moisture 
content (mean 1.78, or 35 watts per degree). The variations observed 
between tests of any one kind of soil are due largely to variable soil-moisture 
content, soil depth, degree of soil compactness, and initial temperature of 
the heater. There is no significant difference in requirements between 
sand and loam, but the greater current consumption of muck as compared 
with the other two kinds of soil is highly significant statistically and is 
believed to be due to the greater proportion of water in the muck. 


Some considerations relative to specifications for a larger model 

In considering the construction of a larger pasteurizer capable of treating 
twenty-five flats at a time instead of six, a question arises as to how tall 
such a pasteurizer could safely be built without sacrificing efficiency, 
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While no tests were run, the impression was gained that disappointing 
results might be obtained if the pasteurizer were much more than 3 or 4 
feet high, as there might be too great a difference in temperature between 
the top and the bottom flat at any given time. These variations were 
usually of only a few minutes duration in the cabinet under test, but, as 
they sometimes amounted to 10 or 15 degrees centigrade, they suggest 
that it might be better to enlarge in a horizontal rather than in a vertical 
plane. 7 

A larger cabinet, capable of holding twenty-five flats 12 by 24 by 314 
inches in size, or nearly 15 cubic feet of soil (net), would require six 1500- 
watt heaters with a connected load of 9 kilowatts on 230 volts, or approxi- 
mately 50 amperes. This is based on a rating of 600 watts per cubic foot 
of soil. To allow for circulation and space to be taken by the flats them- 
selves would require a volume close to 45 cubic feet, which could be supplied 
by a cabinet with inside dimensions as follows: height, 30 inches; width, 
7 feet 8 inches; depth, 28 inches. A lower wattage rating per cubic foot 
may be adequate. | 


The Cornell electric inverted steam pan 


The success obtained with the Nixon dairy-utensil sterilizer as a soil 
pasteurizer prompted the construction of a portable device, briefly de- 
scribed by the author in an earlier publication (Newhall, 1939b), for use 
on greenhouse benches, ground beds, coldframes, hotbeds, and cutting beds. 
This is essentially an inverted pan similar to those long in use by green- 
house growers. But instead of steam being piped to it from a distant 
boiler, a 230-volt alternating current is brought to the pan and the steam 
is generated beneath in troughs of water heated by strap heaters (figure 16). 

The experimental model was made of 1-inch insulating board over a light 
wooden frame. Its dimensions were 21% feet wide by 3 feet long by 1 foot 
high. A 2-inch strip of galvanized iron around the lower edges helped 
to seal the edges when the pan was pushed down on the soil. The four 
metal water reservoirs inside held approximately 5 quarts of water each, 
and they were filled through stoppered holes in the top. The four 1500- 
watt heaters were wired in parallel; so that a constant demand of 6 kilo- 
watts was employed to steam 71% square feet of soil, which was accom- 
plished to a depth of approximately 10 inches in two to three hours. 

Tests were made in ground beds of loam soil with moisture contents 
ranging from 11 to 15 percent. To facilitate accurate measurement and 
to gain a more complete picture of the rise in temperature of the soil at 
different depths and locations beneath the pan, thermocouples of copper 
constantan were buried at 3-, 6-, 9-, and 12-inch depths. One set was 
placed 3 inches in from one corner, another near the middle of one side, 
and a third under the center of the pan. The soil was loosened with a 
spading fork before the pan was placed over it. A graphic presentation 
of the temperatures obtained at the different lévels is shown in figure 17. 

It took 20 minutes to start the water boiling. The soil temperature 
began rising at the 3-inch depth 10 or 20 minutes later. In 60 minutes it 
began to rise at the 6-inch depth, and in'90 minutes at the 9-inch depth. 
The current was turned off in two hours, at which time the temperature 
was rising at the 12-inch depth. At the lower levels the temperature 
continued to rise for some time at a rate similar to the rate of fall in the 
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FIGURE 16. THE CORNELL ELECTRIC INVERTED STEAM PAN 


A, In use on a raised ground bed 
5, Tipped on end, showing the arrangement of the four 1500-watt strap heaters beneath the water 


reservoirs. (See figure 19) 


upper layers. Maximum temperatures at the lower depths in the corner 
were 20 degrees centigrade lower than those under the center of the pan, 


The water continued to boil for about 15 minutes after the current was 


turned off. and, as the pan was not moved, there was undoubtedly a con- 
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FiGuRE 17. SOIL TEMPERATURES ATTAINED IN A GROUND BED OF LOAM AT 3-, 6-, 9-, AND 
I2-INCH DEPTHS BENEATH THE CORNELL ELECTRIC INVERTED STEAM PAN DURING A 
TYPICAL TEST RUN 


A, Temperatures at points under the center of the pan 
B, Temperatures at points 3 inches in from one corner 
The current was on during the first two hours 
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siderable amount of stored heat given off from the heaters during the next 
three hours. In practice the best results were obtained by laying a piece 
of 1-inch composition insulating board on the freshly steamed soil to con- 
serve the heat, and by continuous use of the outfit, which called for shifting 
it to a new position every two hours, never permitting the heaters to cool 
off. 

The current consumed in treating 714 square feet of soil was metered 
at 11 kilowatt-hours, or 1.47 kilowatt-hours per square foot. Assuming 
pasteurization to a 10-inch depth means 1.76 kilowatt-hours per cubic 
foot of soil, which is similar in efficiency to that with other methods al- 
ready described. 

A test run on loam made with three of the four 1500-watt heaters pro- 
duced the results shown in figure 18. It is evident from this figure that 
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FIGURE 18. SOIL TEMPERATURES ATTAINED IN LOAM AT 3-, 6-, 9-, AND I2-INCH DEPTHS 
BENEATH THE CORNELL ELECTRIC INVERTED STEAM PAN WHEN OPERATING ON THREE 
OF THE FOUR I500-WATT HEATERS 


(To be compared with figure 17, A) 


pasteurizing temperatures could not be expected much below the 6-inch 
level without increasing the time of operation beyond two hours. This 
could be done, however, as there was always some water left in the reser- 
voirs at the end of the two-hour heating period. 

From these tests it was deduced that the four heaters used would be 
adequate for a pan of 25 or 30 per cent larger area, or approximately 10 
square feet, without increasing the required heating period too much. 
Accordingly such a pan was built of asbestos board and angle iron by the 
Joseph Harris Seed Company, and was put into operation on that ‘com- 
pany’s slat-house soil out-of-doors in the spring of 1989 (figure 19). 
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FIGURE 19. MODEL OF AN ELECTRIC SOIL PASTEURIZER BUILT OF ASBESTOS BOARD AND 
ANGLE IRON, COVERING IO SQUARE FEET OF SOIL 


This pasteurizer, used outdoors on slat-house soil of the Joséph Harris Seed Cortfipany at Coldwater, 
New York, is heated by four 1500-watt strap heaters. The upper photograph shows the strips of asbestos 
board which shield the soil from direct radiation 


Periods of operation of 45 minutes were sufficient to reduce the number of 
weeds (chiefly grass) from nearly 500 per square yard to less than 12, which 
amply paid for the current consumed. Such treatment also seemed to 
eliminate all damping-off of delphinium, which is very subject to this 
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trouble. Temperatures up to 65° C. were attained 4 or 5 inches below the 
surface of the soil. 


Limitations, advantages, and suggested wmprovements 


At this point it is easy to see that limitations as to the area which can be 
steamed with electrical energy are imposed by the limited size of the service 
lines at most men’s disposal. To provide for an area of 150 square feet at 
a time, which is not large in commercial operations employing steam, 
would require a battery of sixty 1500-watt heaters, which would demand 
90 kilowatts, or more than 400 amperes. This load would require a trans- 
former, conduits, and heavy cable, and would increase considerably the 
difficulties and hazards in manipulating the apparatus. All electrical 
methods for the average grower are definitely limited to comparatively 
small operations where large areas do not have to be treated in a few days’ 
time. 

One advantage possessed by the electric inverted pan is the fact that the 
surface of the soil is left in a comparatively dry condition, owing to the 
radiant heat given off by the strap heaters just above the soil. For some 
situations this is an improvement over methods which may leave the soil 
in a puddled condition. However, there was evidence that this too can 
be overdone to the point of overheating the surface soil. In order to avoid 
such overheating, strips of Transite,!° 4 inches wide and % inch thick, were 
mounted immediately beneath the strap heaters. These reduced the direct 
radiation from the heaters to the surface of the soil. 

Longer life could be built into this pan by giving the inside a heavy 
water-proof coating to prevent the insulating board from absorbing mois- 
ture. The pan could be made more rigid by lining or covering it with sheet 
metal, or by using angle iron on the edges; but care must be taken to guard 
against short circuits and current leakage in the highly saturated atmos- 
phere within the device. It would be desirable to have some means of 
determining how much water remained in the reservoirs at any time. 
Also, a spirit level could well be made a part of the regular equipment. 


The Hutchings continuous electric soil pasteurizer 


In the spring of 1939 the author was invited to collaborate in designing 
and testing an ingenious soil pasteurizer made by Donald Hutchings, of the 
Joseph Harris Seed Company at Coldwater, New York. The device, 
illustrated in figure 20, is unique in its resemblance to modern electric 
baking ovens of the continuous type or to some types of flash pasteurizing 
equipment. The soil, which is dumped into a hopper at one end, begins 
coming out at the other end in 5 minutes, at a temperature of 65° to 80° C. 
Its passage through the pasteurizer is regulated so that the organic matter 
is not overheated and yet a sufficient temperature is attained to kill 
pathogenic organisms and nearly all weed seeds. A few seeds of legumes 
survive. The soil is propelled through the pasteurizer by a specially con- 
structed continuous chain operated by a '%-hp electric motor. The speed 
is controlled by a motor on a reducing gear and a set of pulleys of varying 
sizes. The chain picks up the soil under the hopper and drags it hori- 
zontally in small piles, % inch deep, across a stainless-steel table 6 inches 


WA Johns-Manville product containing asbestos. 


New E.vectric DEVICES FOR PASTEURIZING SOILS ol 


FIGURE 20. THE HUTCHINGS CONTINUOUS ELECTRIC SOIL PASTEURIZER, IN USE AT 
COLDWATER, NEW YORK 


This device draws 10 kilowatts and pasteurizes 6.6 cubic feet of soil per hour 


wide by 64 inches long. This table is heated from below by a number of 
strap heaters with a total effective wattage of 5.340 kilowatt-hours. 
Additional heat is directed downward on the moving soil by a set of six 
1000-watt ‘‘sunbowl” heaters mounted just above and having a total 
effective wattage, on 205 volts, of 4.625 kilowatt-hours. All of this mech- 
anism is fully enclosed and insulated against heat losses to the outside air. 
Approximately 15 minutes is required to create a sufficient temperature 
within the box. After that, 18 to 20 flats of soil can be put through each 
hour, or 6.6 cubic feet, which means that 1 cubic foot is treated with 
approximately 1.5 kilowatt-hours after pre-heating of the device, or about 
0.5 kilowatt-hour per flat. 

As the soil drops into empty flats which are then left overnight in piles, 
it retains much of its heat for some time and probably exercises some 
pasteurizing effect on the flats themselves. The temperature of the soil 
after standing for an hour in the center of one of these piles of flats, was 
still 50° C. 

In testing the device, flats of previously prepared loam known to be in- 
fested with damping-off organisms and adjusted to various moisture con- 
tents were put through the pasteurizer. Each flat was then planted with 
150 seeds of cucumber, which is very subject to damping-off. Nearly 
perfect stands were obtained in all of the treated flats, while the stands in 
the two untreated flats averaged only 74 per cent. The temperatures, 
moisture contents, and stands of cucumbers and weeds in this test are sum- 
marized in table 5. 

The driest sample of soil (8 per cent) was too dry, since it came out of the 
pasteurizer in a slightly dusty condition. The wettest sample (56 per 
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TABLE 5. REsuLts oF TESTS OF THE HUTCHINGS CONTINUOUS ELECTRIC SOIL 
PASTEURIZER, MARCH 1939 


Original soil Original soil Final highest Stand of alae ee, 
moisture temperature soil tempera- cucumbers Smver A 
(per cent) (i) ture attained (per cent) weeds per flat 
Untreated soil: 
Check 1 10 20° 20° 68 20 
Check 2 10 20° 20% 80 25 
Treated soil: 
ry 1 8 aes 68° 98 0 
Medium dry 2 16 De 69° 99 0 
Medium moist 3 23 het wiGM 100 0 
Wet 4 56 4° (habe 100 0 


cent), on the other hand, was too moist, because it tended to pack between 
the cross members of the chain which propelled it. Excess moisture has 
been found to cause some soils to ball up in an unsatisfactory manner. 
Although vapor can be seen passing off as the soil drops from the end of the 
pasteurizer, there is very little evident change in total moisture content 
during the entire process because of the short time that has elapsed, the 
comparatively low maximum temperatures reached, and the covering of 
each flat by its successor. 

Whether this rapid pasteurizing of soil will prove adequate to control 

all soil-inhabiting pathogens and all weed seeds remains to be seen. But 
to obtain higher soil temperatures or longer heating periods simply re- 
quires different-sized pulleys to slow up the passage of the soil a little. 
One important factor in the success of this device may be the prompt piling 
of treated flats so that the heated soil may cool slowly, like a fireless cooker, 
for several hours. This practice will probably control even the most difh- 
cult organisms. A good many hundreds of flats of soil have been put 
through this machine during the past two seasons, with very satisfactory 
results. 
- Needless to say, the soil must be free from all stones, sticks, or other 
solid objects which could clog the mechanism, permit overheating, and 
cause unnecessary delays. It is necessary to employ heaters that will stand 
the high temperatures resulting from their confinement, and to use plenty 
of good thermal insulation to avoid heat losses. 


DISCUSSION 


In the testing of several different types of electric soil-pasteurizing de- 
vices, the author has had in mind the ever-increasing demand for a de- 
pendable, economical, and safe means of ridding the soil of its parasitic 
microorganisms, weed seeds, and insect pests. The use of electricity in 
heating soils is advantageous for several reasons. One is that heat is 
universally effective against practically all the pests commonly found in 
soil. Another is that electricity is becoming more available at rates that 
are increasingly inviting. Still another is that in many places where the 
climate is too mild to warrant steam-heating equipment, electricity is a 
logical substitute as a source of power for heat. 

Cabinet types of electric pasteurizers have been in use for eight years 
and have proved successful for potting soil, flats, and benches where some 
extra handling of the soil was not particularly objectionable. But the 
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problem of economically treating soil in ground beds, coldframes, hotbeds, 
and cutting beds without having to cart the soil to and from the pasteur- 
izer, has never been satisfactorily solved for the man who has no available 
source of steam. While the tests reported herein show that it is possible 
to use buried pipe-type electric heaters for this purpose, the labor and 
expense involved will probably hinder the adoption of this method. 

The development of the Nixon electric dairy-utensil sterilizer paved the 
way for successful application of the same principle to a portable inverted 
steam pan operated by electricity. It is felt that in developing this device 
some progress has been made toward solving the question of a method of 
pasteurizing soil in place without having to move it, where only electricity 
as a source of heat is available. At present the process is not rapid enough 
to recommend the adoption of the method where large areas must be 
treated quickly. For example, it took 14 hours to treat 125 square feet 
of cutting bench with a pan covering 714 square feet at a time and drawing 
nearly 6 kilowatts. Although the cost of $1.25 for current (2 cents per 
kilowatt-hour, or 1 cent per square foot) was low enough, the time con- 
sumed was too long to justify recommending the method for large areas. 
Increasing the size of the pan to hasten the work puts heavy demands on 
the service line and increases the hazard, so that at present the device is 
adapted to comparatively small operations. However, the ease with which 
it pasteurizes loam to a depth of 8 or 10 inches with the expenditure of only 
1.5 kilowatt-hours per square foot, and a cost for construction as low as 
that of most other pasteurizing equipment of like capacity,’ recommend 
this pasteurizer for trial not only in greenhouses but also on coldframes, 
hotbeds, and cutting benches, on outdoor slat-house soil, or wherever an 
ordinary inverted steam pan could be used. The size employed in these 
experiments drew slightly less than 30 amperes on a 280-volt alternating- 
current supply line. 

For the firm or the individual employing a considerable amount of soil 
for seedling flats or pots every day, a pasteurizer of a continuous semi- 
flash type, which will heat enough soil in a few hours for the next day’s 
needs without changing the moisture content appreciably, may prove use- 
ful in regions where electric rates are comparatively low. The Hutchings 
continuous electric soil pasteurizer built on these lines has been in success- 
ful operation for two seasons with an expenditure approximating 1.5 
kilowatt-hours per cubic foot, or less than 1 cent per flat. Reduction in 
the cost of weeding is said to offset this expense. An advantage pertaining 
to both the Nixon and the Hutchings device, particularly the Hutchings, 
is their ability to kill plant pathogens without subjecting the soil to a long 
sterilizing period at unnecessarily high temperatures. It is believed that 
low-temperature pasteurization and speed are both of importance, espect- 
ally where soils that are rich in nutrients and high in lime are being heated. 
Such soils are very likely to be temporarily injured by overheating, which 
results in poor germination and poor seedling growth. 

Injury from overheating rich soils seems to be due in general to the in- 
crease in soluble salts, particularly to an increase in nitrates and ammonium 
salts brought about by reduction of the organic nitrogen as shown by Lyon 
and Bizzell (1910), Johnson (1919), and other investigators. Not all soils 


The chief item of expense was $20 for the four heaters themselves, while other items brought the total 
cost of materials to approximately $28. 
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are equally affected, but composts are perhaps the most readily injured. 
Some plants, such as lettuce, sweet peas, snapdragons, spinach, and toma- 
toes, are more sentitive to these adverse changes than are others. Plants 
of the grass family, the cucurbits, and other deep-rooted plants are more 
resistant. The changes are temporary and are somewhat proportional to 
the richness (organic content) of the soil as well as to the length of the heat- 
ing period and the temperature used. After a few weeks of retarded 
growth, plants in overheated soils usually experience a period of stimulated 
growth. 

_»Injury from overheating soil can often be remedied by prompt leaching 
with hot or cold water in amounts up to 3 or 4 gallons to a square foot of 
soil. Such soil is also benefited by simply postponing its use for 10 to 20 
days to permit the resumption of bacterial and fungal activity, or by 
liberal applications of superphosphate or of organic matter such as chopped 
straw. Herzog (1939) has recently stated that fungal activity during a 
.42-day period following soil sterilization is much greater in acid soils 
(pH 4.7) than in alkaline soils (pH 7.6). 

Lawrence (1938) recommends the treatment of loam soil for composts, 
and of manure or leaf mold, separately, and mixing them afterward. This 
is especially advised if the compost is not to be used for several months. 
Loams high in lime are more likely to suffer injury than are acid soils, and 
lime should not be added to a soil before pasteurizing. If these simple 
rules are adhered to, the most satisfactory results should be obtained in the 
growing of seedlings and other plants in soils from which all pathogenic 
organisms have been eliminated by pasteurization. 


SUMMARY 


From a consideration of the thermal death-points of more than 120 
plant-pathogenic microorganisms, coupled with practical soil tests, the con- 
clusion is reached that a final soil temperature of 65° C. (150° F.) is suffi- 
ciently high to ensure pasteurization against all important plant pathogens 
as well as most weed seeds. 

Electrical means of pasteurizing soils divide themselves into two general 
methods, the direct-heating and the indirect-heating. Since the ad- 
vantages with respect to safety lie principally with the indirect-heating 
method, a number of attempts were made to extend the usefulness of this 
method, which involved the testing of different kinds of equipment. 

Experiments with ordinary soil-heating cable showed this to be unable 
to withstand the temperature required of it in soil-pasteurization work. 

An induction type of electric pipe grid was employed more or less success- 
fully for a short time by one of the electric power companies; this is de- 
scribed on page 13. 

Soil in greenhouse benches and ground beds was brought up to pasteur- 
izing temperatures with a series of buried portable pipe-type heaters, of 
34-inch galvanized pipe, having a rating of approximately 100 watts per 
linear foot and spaced to give 220 to 400 watts per cubic foot of soil. 

Successful use was made of the new Nixon electric dairy-utensil steamer 
for pasteurization of soil in flats, or trays. The characteristics of this 
device were studied in a series of more than 250 test runs, in which it was 
shown that pasteurizing temperatures could be obtained in two to three 
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hours at an expenditure of approximately 1.387 kilowatt-hours per cubic 
foot of soil treated. No appreciable pressure of the steam generated is 
necessary for adequate soil treatment. 

A portable, electrically operated, inverted steam pan was tested. With 
this device, pasteurizing temperatures in bench and ground-bed soil were 
obtained to a depth of 7 to 10 inches in two hours with the expenditure of 
approximately 1.5 kilowatt-hours per square foot of soil. The device 
appears to have promise as a means of treating coldframe, hotbed, cutting- 
bench, seedbed, and slat-house soil while in place. 

A continuous or semi-flash type of electric soil pasteurizer was tested, 
in which the soil is placed in a hopper at one end and discharged 5 minutes 
later from the other end, having attained a temperature of 65° to 80° C. 
on its way through at an expenditure of 1.5 kilowatt-hours per cubic foot 
of soil treated. 
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NATURAL INCREASE IN THE POPULATION OF 
NEW YORK STATE 


W. A. ANDERSON 


This Station has previously published two studies concerning recent 
changes in the New York State population. The first described the changes 
which took place in the number and proportions of the classes of the 
population that lived in various civil divisions between 1910 and 1930.1 
The second treated the net cumulative movement of population to the 
State from foreign countries and the net cumulative movement to the 
State from other States.’ 

The present bulletin describes the natural increase in this population. 
Population changes as a result of net migration, resulting from movement 
to and from an area; it is also affected by natural change, resulting from 
the difference between the number of births and deaths in the area. To 
indicate the influences of population upon social organization, it is im- 
portant to analyze the trends in the natural increase and to point out the 
types of population that are reproduced in the area. This also helps to 
understand probable migration in the area. Such changes have important 
relations to institutional organization and activity. 


THE INDEX OF NATURAL INCREASE 


The natural increase in the New York State population is measured in 
this study through the use of an index. Population experts have devised a 
method for measuring the natural increase of any population by use of a 
maintenance ratio of increase related to the actual ratio of children less 
than 5 years of age to the actual number of women 20 to 44 years of age. 

The ‘‘Index of Natural Increase’ used in this study is the number of 
children less than 5 years of age per 1000 women 20 to 44 years of age, 
divided by a replacement ratio. The replacement ratio is the number of 
children less than 5 years of age per 1000 women aged 20 to 44 in the 
stationary population which would result from the continual operation of 
the current mortality rates and in the absence of any migration.’ 

Lorimer and Osborn’ define the index of natural increase in a similar 
way. They say “‘the ratio of the number of births or number of children 
found in any group under specified conditions to the corresponding re- 
placement ratio gives a reproduction index, or estimated rate of reproduc- 
tion per generation.”’ 


1Population trends in New York State, 1900 to 1930. By W. A. Anderson. Cornell Univ. Agr. Exp. 
Sta. Bul. 547. 1932. 

2Movement of population to and from New York State. By W. A. Anderson. Cornell Univ. Agr. 
Exp. Sta. Bul. 591. 

3The number of women 20 to 44 years of age in the urban, rural, and rural non-farm population by coun- 
ties is not available in the published volumes of the United States Census. The number of women aged 
20 to 44 years in the total rural, the farm, and the rural non-farm population was furnished from special 
tabulations of census data by the Division of Farm Population and Rural Welfare of the Bureau of Agri- 
cultural Economics, United States Department of Agriculture, and the Division of Social Research of the 
Works Progress Administration. The number in the urban population was obtained by subtracting the 
number in the total rural population from the number in the total population. The data upon which the 
indexes were computed are included in the series of 5 appendix tables. ae: ; 

The definition of the replacement ratio was furnished by Dr. Harold Dorn, Statistician, United States 
Health Service. ; ¢ 

Lorimer and Osborn. Dynamics of population, p. 399. 1934. 
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An index of 100 means that there are just enough children 0 to 4 years 
old to each 1000 women 20 to 44 years of age to replace the persons removed 
by death in a generation of 28 years. An index of 125 would mean that at 
the end of the generation of 28 years the area would have one-fourth more 
population than at the beginning, assuming either no migration in or out 
of the area or equal migration. An index of 75 would mean a decrease of 
25 per cent under the same assumptions. Where the number of children 
less than 5 years of age and the number of women 20 to 44 years of age in 
a population are available, the use of such an index makes it possible to 
show what elements in the population are naturally reproduced. 


REPLACEMENT RATIOS 


The Scripps Foundation for Research in Population Problems, utilizing 
life tables available, has computed replacement ratios, as of 1930, of 442 
for the total population of New York State, 443, for the urban, and 439 
for the rural population.* That is, it requires 442 children 0-4 years old for 
each 1000 women 20-44 years old, to maintain New York’s total population 
at its present figure for one generation, assuming no migration, 443 for the 
urban, and 439 for the rural population. 

The question, then, is whether the populations in the various areas of 
the State are reproduced at these rates. 


NATURAL INCREASE IN THE TOTAL POPULATION® 


New York State population as a whole is not reproducing itself. In fact, 
it is reproduced at a rate considerably below what is required for main- 
tenance. The index of natural reproduction is 88, or 12 points below the 
index necessary for replacement. 

The native population of the United States as a whole is reproduced at 
the rate of 112. New York State, when compared with the native popula- 
tion of the United States, is decidedly deficient, 24 points below the rate 
a ey the native population of the country as a whole is reproduced 

table 1). 

Each type of population in New York State is reproduced at a slower 
rate than is the native population of the United States. The urban-popula- 
tion replacement rate for the State is 2 points below that for the country 
as a whole, while the rural rate for the State is 34 points below that of the 
country as a whole (table 1). 

But the total rural population of the State is more than replacing its 
losses; its reproduction index is 120. The rural farm population is repro- 
duced at the highest rate, 1389; and the rural non-farm population is re- 
produced at the next highest rate, 113. 

4Stated in a letter to the author by Warren S. Thompson of the Scripps Foundation, Miami University, 
Oxford, Ohio. Dated February 12, 1940. 

5The number of children 0 to 4 years of age has been increased for each instance in this study by the 
factor 1.05 to allow for the underenumeration of such children in the 1930 census. _That there is an under- 


enumeration is accepted by population students. Warren S. Thompson and P. K. Whelpton have indi- 
cated the adjustments necessary in a statement in Population Trends in the United States, page 263. The 
Committee on Population Problems, of the National Resources Board, has stated that this underenumera- 
tion should be allowed for in the 1930 census by the factor 1.05 for white population, and 1.11 for the 
negro population in the Northern States. See Population Statistics, National Data, National Resources 
Committee, October 1937, page 30, for this statement. 

Negroes constitute 3 per cent of the New York State population and are concentrated largely in_the 
cities. Since no separate analysis of the negro population is made here, and since their number can affect 
the indexes computed only very slightly, separate increases were not computed for them, All the increases 
were made by the same factor, 1.05. 
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TABLE 1. REPRODUCTION RATES PER GENERATION OF THE TOTAL NEW YorkK Popvu- 
LATION, WITH THE REPRODUCTION RATES OF THE TOTAL NATIVE WHITE POPULATION 
OF THE UNITED STATEs, 1930 


Index for 
Per cent of women 
T f : 20-44 years of age 
upgot population residing in Native white 
New York State New York State* population of 
United StatesT 
28S SE a co ae i a or em eee 100.0 a gee hg SO 
EGS eS OSE lee ar eran 87.0 84 86 
Ly EM SGV A 2 Se 4 5 a a a es 59.5 80 rte 
Cittes/ of100:000-or-more. .. <<. ...0 2% 11.6 88t 76 
Cities of 25,000 to 99,999............. 6.2 87 88 
CGittesior10/000) to 24,999... 2 oss 5.4 98 97 
Crtte= oF 2.500 t0 9.9998 ©. onc. cid. 4.3 se 104 
Ctra ECG aie Ree er eet. oe Rots Gees 13.0 120 154 
Sta rain evn i iiunee mst eo stcr ny M6 lacs haere OS oe Bre 139 169 
IR GiroleMOn-fabiMto sc scike ste ne cea 9.3 113 137 


*The indexes for New York State given in this table are slightly higher than similar indexes computed 
by Bernard D. Karpinos and presented in the American Journal of Sociology, vol. 43, no. 2, p. 251 ff, Sept. 
1938, and by the Scripps Foundation for Research in Population Problems presented in Population Index, 
p. 268, Oct. 1938. The differences are due to slightly different methods employed and to assumptions fol- 
lowed. The method followed here was that used by the Committee on Population Problems of the National 
Resources Committee. 


+The problems of changing population, p. 134. National Resources Committee, United States Govern- 
ment. May, 1938. 

tDoes not include New York City. 

§$Not computed. Data not available. 


The urban population is not replacing its losses. The natural rate of 
increase for the urban population is only 84, or 16 points below the replace- 
ment rate required to maintain this population. 

New York City has the low rate of reproduction of 80, while the six 
other cities of 100,000 or more inhabitants have a rate of 88. Other types of 
cities of 10,000 or more are all reproducing at rates below 100. 

This characteristic of New York urban population to reproduce at a 
rate below replacement is also true of the urban population of the United 
States; in fact the reproduction rates for the cities of New York State are 
not widely different from rates for cities of similar size in other States. 

In as much as 87 per cent of the women 20 to 44 years of age in New York 
State reside in urban areas, the urban type of population influences the 
natural increase of the State most significantly. When compared with the 
rural population, which includes but 13 per cent of the women 20 to 44 
years of age, and has a natural-increase index of 120, the urban is about 
four times as important as the rural population in determining the total 
natural increase. New York City, which includes 59.5 per cent of the women 
20 to 44 years of age, and has a reproduction rate of 80, is more than three 
times as important as the rural population in its influence on the natural 
reproductive increase of the State. Even though the rural reproduction 
rate is higher than the urban rate, it cannot make up for the urban deficits 
in natural reproduction because the rural population includes such a low 
percentage of women aged 20 to 44. 

The rural farm population, though having a natural-increase index of 
139, is not as significant in its influence on the rate of natural increase of the 
State as is the rural non-farm population (index 113), for the number o 
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FIGURE 1. INDEX OF NATURAL INCREASE OF THE TOTAL POPULATION 
OF EACH COUNTY, I930 
The index of natural increase is the actual number of children less than 5 years of age per 1000 


women 20 to 44 years of age, divided by the number of children per 1000 women 20 to 44 years of 
age required to maintain the population at its present size, assuming no migration in or out of the area 


women 20 to 44 years of age in rural non-farm* population is about three 
times as large as the number in the farm population. 


6The rural non-farm population consists of those persons, living outside of cities and other incorporated 
places of more than 2500 inhabitants, who do not reside on farms. They include four main classes of in- 
habitants: 1, residents in incorporated hamlets and villages of less than 2500 persons; 2, residents in un- 
incorporated hamlets and villages; 3, residents in unincorporated suburban districts outside city limits; 
4, residents in the open country but not on farms. 
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FIGURE 2. INDEX OF NATURAL INCREASE OF THE URBAN POPULATION 
IN EACH COUNTY, 1930 


NATURAL INCREASE BY COUNTIES 


Total population. Of the 57 counties of the State, 17 (not mcluding the 
5 that compose New York City) have natural-increase indexes of between 
80 and 99. Their population losses are not, therefore, being replaced by 
natural increase. They include a large urban population and must depend 
upon migration in addition to natural increase for their population main- 
tenance. Most of them are near New York City or in the Great L (Mohawk- 


Hudson) Valley (figure 1). 
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Twenty-seven of the counties, nearly one-half, have indexes of 100 to 
119. This means that the total population in them is slightly more than 
replacing its losses. These counties are predominantly rural in composition 
or include foreign-born populations that are still reproducing at a high 
rate (figure 1). 

Thirteen of the counties, one of each four, have indexes of 120 to 159. 
They are all rural counties, predominantly farming, and are in both the 
Southern Tier and the northern mountain area. From these counties, the 
excess population moves into the counties with low reproduction rates, and 
this is a chief reason why the latter do not actually decline in numbers. 

Urban population by counties. The urban population (persons residing 
in cities and incorporated places of 2500-or more inhabitants) has indexes 
of less than 100 in 43 of the 55 counties that include such population. 
Thus, in four of each five counties the urban population cannot maintain 
itself except as migration to the cities takes place. In five of the 43 counties 
the index of natural increase for the urban population is less than 80, 
indicating that natural increase is deficient for replacement by more than 
one-fifth (figure 2). 

This is at a natural rate below that of New York City. Two of these, 
Albany and Schenectady, include large cities and are metropolitan areas. 
But Sullivan, Tompkins, and Wayne are, in the main, rural counties. 
Urban natural reproduction in Tompkins County may be low because of 
the presence in Ithaca of a large number of unmarried women 20 to 44 years 
of age, employed, as teachers, clerical workers, and secretaries, in the 
educational institutions. Sullivan County has less than 7000 urban resi- 
dents. Wayne has about 15,000 urban dwellers, but is predominantly a 
farm county. Perhaps the low natural-reproduction rate of the urban 
women is accounted for by the presence in the urban areas of a large 
number of unmarried farm women who have migrated to these centers for 
work. 

The 12 counties in which the urban population has indexes of natural 
increase of 100 or more contain few cities of large size. They are pre- 
dominantly rural counties or else comprise a fairly high percentage of 
foreign-born persons. Seven of these counties have indexes just slightly 
above 100; thus their urban populations are not reproduced in any signi- 
cant excess. One county, St. Lawrence, has an index of urban natural in- 
crease of 120. This is the highest county index for urban population in the 
State. It is explained by the presence in the urban population of a large 
percentage of French-Canadian Catholics (figure 2). 

Total rural population by counties. The total rural population is main- 
taining itself in all but three of the counties of the State, Suffolk, West- 
chester, and Dutchess. In Suffolk and Westchester, the very large rural 
non-farm population, relative to the rural farm population, depresses the 
index for the total rural population; the rural non-farm population has in 
both counties indexes of less than 100. 

In Westchester, the farm population has an index of only 75, and the 
rural non-farm population, an index of 96. Westchester has little farm popu- 
lation within its borders. There are only 591 women 20 to 44 years of age 
on farms in the county, so that this index of reproduction is not an im- 
portant component of the total state index (figure 3). 

In 19 counties, the rural population shows an increase of less than 20 


ee 
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per cent, but in the other 35 counties the increase is 20 to 82 per cent. 
Clinton County, in the northeastern corner of the State, has the highest 
index, 182. Of the 35 counties with increases of more than 20 per cent, 26 
have increases of 20 to 39 per cent. 

The total rural-population increase in a given county is influenced, of 
course, by the proportions comprising farmers and non-farmers. In most of 
the counties that show only slight rural increases, the rural population is 
composed mainly of non-farmers, while in those that show large rural in- 
creases the population is largely farmers. | 

Rural farm population by counties. The rural farm population increases 
at the highest natural rate. For the whole State the rate of natural increase 
of the farm population is 139. 

Two counties, Westchester and Rockland, show natural increases in the 
farm. population that are smaller than replacement requirements. But 
neither of the two counties has a large enough farm population to be of 
importance in the total state situation. They are counties that are suburban 
to New York City and include primarily urban and rural non-farm resi- 
dents (figure 4). 

Of the 55 counties, 53 have indexes of natural increase in the farm 
population that are equal to or greater than that required for replacement. 
Of these, 32 increase at a rate of 40 to 95 per cent per generation. These 
counties with high natural increases in the farm population are mostly 
in the northern part of the State and along the southern border. The 
counties that include the largest cities, do not show as high natural rates 
of increase in the farm population as do those with no cities or with small 
ones (figure 4). 

Rural non-farm population. The rural non-farm population of the whole 
State shows a natural increase of 13 per cent in excess of that required for 
replacement. 

In four counties, Montgomery, Dutchess, Westchester, and Suffolk, the 
natural rate of increase is less than 100, while in Seneca County the index 
is only 65, or 35 per cent below replacement. In Dutchess, Westchester, 
and Suffolk, the index is influenced by New York City, while in Mont- 
gomery it is undoubtedly influenced by Albany and Schenectady. Seneca, 
however, is a distinctly rural county. It does not have a large non-farm 
population (figure 5). 

In 30 counties, the rural non-farm population is increasing just in excess 
of the need for replacement. These counties are distributed generally 
throughout the State. 

The 22 counties which show rates of increase of 20 per cent or more per 
generation are also generally distributed, but those with very high rates of 
increase are in the northern area (figure 5). 

In six of the counties the natural rate of increase is 40 to 72 per cent in 
excess of that required for replacement. Four of these, Clinton, Lewis, 
Franklin, and St. Lawrence, are northern valley and mountain counties 
which have large French-Canadian Catholic populations. Broome County 
in the Southern Tier, has a high rate of natural increase in its non-farm 
population. This is due to the large number of foreign-born residents work- 
ing in Binghamton, Endicott, and Johnson City who live in unincorporated 
village and rural territory. Genesee County, which is a farming county 
primarily, shows a high rate of natural increase for its non-farm population 
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FIGURE 3. INDEX OF NATURAL INCREASE OF THE TOTAL RURAL POPULATION, 1930 


as well as for its farm population. This is probably accounted for by the 
fairly large number of foreign-born inhabitants who reside in rural areas 
and work in the gypsum and other industrial enterprises. 

In eight counties (Albany, Essex, Genesee, Greene, Hamilton, Rock- 
land, Schenectady, and Sullivan), the index of natural increase of the rural 
non-farm population exceeds the index of natural increase of the farm 
population. But in only two, Hamilton and Rockland, is this excess as 
great as ten points, and in both of these the farm population is very small. 
In the other six, the indexes are almost the same. 

On the other hand, in 38 counties the index of natural increase of the 
farm population exceeds that of the non-farm population by ten per cent, 
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FIGURE 4. INDEX OF NATURAL INCREASE IN THE FARM POPULATION BY COUNTIES, 1930 
The two extreme counties are Westchester and Clinton, the former with an index of 75 and the 
latter with an index of 195 


while in 27 of these the excess was 20 or more per cent; thus it 1s apparent 
that the natural increase of rural population is influenced mainly by the 
large natural increase in the farm population. 


NATURAL INCREASE BY GEOGRAPHIC AREAS 


“Topographically, New York appears as a clear framework of hills 
separated by a Great L valley system. The latter is a belt stretching 
eastward from Lake Erie along Lake Ontario across the center of the State 
to the Hudson River, which, with its bordering lowlands, reaches south- 
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ward to the sea.’’’ That this is true is clearly seen from figure 6, in which 
these areas are outlined. The same report further states that ‘“‘the drift of 
population was not merely from country to city, it was from the rest of the 
State to the Valley system—where most of the big cities established them- 
selves.’’8 The location of the cities is indicated in figure 6. 

New York State includes topographically, therefore, three major areas, 


7From Report of the Commission on Housing and Regional Planning to Governor Alfred E. Smith, May F, 


1920, p. 13. ze ; , 
8From Report of the Commission on Housing and Regional Planning to Governor Alfred ER. Smith, Mey F, 


1926, p. 36. 
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the Great L (Mohawk and Hudson) Valley,? the Northern Valley and 
Mountain Counties;!® and the Southern Tier Hill Counties." A fourth 
area may be indicated, not because of geographic characteristics, but 
because of the influence of New York City upon it. This area includes the 
five counties suburban to New York City (Putnam, Rockland, West- 
chester, Nassau, and Suffolk), and is called herein the New York City 
suburban area. A sixth area may be termed the Lower Hudson Area.” This 
region includes six counties, two of which, Columbia and Dutchess, are 
geographically parts of the Great L Valley and four of which, Greene, 


TABLE 2. INDEX oF NATURAL INCREASE IN THE POPULATION OF NEW YORK STATE, 
BY GEOGRAPHIC REGIONS 


Total Total 
Region popula- Urban rural Sai Ba is 
tion 

ING wen conics Gib yn oars ery oto ees eee ee ce ones 80 80 ee ae nak 
Five counties suburban to New York City....... 92 86 102 23 101 
MEOW Cr ERICSON "AREAS to ne Ss. crate neces ae aers 97 80 108 118 104 
Northern Valley and Mountain Counties:........ Pate 105 146 157 138 
5 counties with cities of 10,000 or more........ 125 103 147 159 138 
5 counties without cities of 10,000 or more..... 2 113 144 152 138 
Great L Valley (Mohawk and Hudson).......... 97 91 120 Ue il 115 
EERE NOT tee 5 oes roy tlt i ON SRY « bata ate, Se lal 93 135 147 | 126 
8 counties with cities of 10,000 or more........ 108 94 SS 148 We / 
8 counties without cities of 10,000 or more..... ae 90 134 145 124 
otal states... Ges: PE ee arn an ork, ak ee 88 84 120 139 113 


TABLE 3. PERCENTAGE OF THE TOTAL: NEW YORK STATE POPULATION AND OF THE 
WomEN 20-44 YEARS OF AGE THAT RESIDE IN THE VARIOUS AREAS OF NEW YORK 
STATE 


Per cent total state population Per cent women 20-44 years of 
in area age in area 
Area | aac ae 
ura ura 
Total | Urban mes oak non- | Total | Urban age en non- 
farm farm 
INE OTIC CAL Yo) tetevs, ts ob = Doce cope 0 0 0; 59.6} 59.5 0 0 0 
Five counties suburban to New 
Vite TU YS suaiecs tte ies aoe 3 22s 8.4 BD), 3.4 Oe2, Seo 8.4 ee oe 0.1 3. 
EAC ER OSONE, frei sic. ean 6 35 Leo 1.8 0.6 1.4 2.8 Io 1.4 0.4 a0) 
Northern Valley and Mountain 
I. 5 (vr le ER aT Rican ere 3.8 1.6 Doe 1.0 eo 2.9 le 1.6 0.7 0.9 
5 counties with cities of 
EO: OGO.Or MOTE... s.0 2 ot 2.6 162 1.4 0.7 0.7 2.0 1.0 1.0 0.5 0.6 
5 counties without cities of 
LO.O00 Of MOP. ay) 6:6 a tk 12 0.4 0.8 0.4 0.5 0.9 0.3 0.6 0.2 0.4 
Great ty Valleyc.n fo. oo oe ee 2207 17.2 5.6 Pail 3.4 |, 20.8 16.5 4.3 1.4 2.9 
SO iG al Be a ee 6.7 3.3 3.4 1.6 1.8 5.5 BO) 2.5 Ted 1.4 
8 counties with cities of more 
PAY RON OU raat teen 5.0 2.9 Dea 0.9 Tel 4.2 2. ake 0.6 0.9 
8 counties without cities of 
LOO or MOLrEss. 6.6.03 Fé 0.4 i3 Oe Ost 1.3 0.3 1.0 0.5 0.5 
SR CIC AR IUREC 2 atir Wi er oceke eta 6 100.0 | 83.6 16.4 5.6 10.8 | 100.0 | 87.0 13.0 aye 9.3 


SS CIES CI OT OS ETE PENS 7 PERI OI 

IThe counties included here in the Great L Valley Area are: Erie, Niagara, Orleans, Genesee, Monroe, 
- Livingston, Wayne, Ontario, Seneca, Cayuga, Onondaga, Oneida, Madison, Herkimer, Fulton, Mont- 
gomery, Saratoga, Schenectady, Albany, and Rensselaer. 

10The counties included in the Northern Valley and Mountain Area are: Oswego, Jefferson, Lewis, 
St. Lawrence, Franklin, Clinton, Essex, Warren, Hamilton, and Washington. 

uThe counties included in the Southern Tier Hill Area are: Chautauqua, Cattaraugus, Wyoming, 
Allegany, Steuben, Yates, Schuyler, Chemung, Tioga, Tompkins, Cortland, Broome, Chenango, Otsego, 
Delaware, Schoharie. 

The counties of the Lower Hudson Area are: Columbia, Dutchess, Greene, Sullivan, Ulster, and 


Orange. 
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FIGURE 6. CHIEF TOPOGRAPHICAL AREAS OF NEW YORK STATE AND THE LOCATION OF 
CITIES OF 10,000 OR MORE INHABITANTS 


The Great L (Mohawk and Hudson) Valley stretches across the center of the State from the west 
to the Hudson River and then south to the ocean. In this area are most of the large cities. The 
Northern Mountain and Valley Area and the Southern Tier Hill Area include only a few of the 
large cities of the State 


Sullivan, Ulster and Orange are geographically parts of the Southern Tier. 
But these six Lower Hudson counties'comprise a fairly homogeneous region 
of resorts and estates, and are therefore treated here as a separate area. 

The Northern Valley and Mountain Area has higher indexes of natural 
population reproduction in each type of population than has any other 
area of the State. Its rural farm index, 157, is 18 per cent higher than that 
of the State as a whole, 139; it is 10 per cent higher than that of the South- 
ern Tier, 147. And in the other types of population, rural non-farm, urban, 
and total, its indexes are 20 to 35 per cent higher than for the similar 
populations in the State as a whole, and 10 to 16 points higher than the 
indexes of the similar population in the Southern Tier (figure 7). 

The Northern Valley and Mountain Area is predominantly rural, with 
only 5 cities of 10,000 or more inhabitants and one with a population of 
nearly 35,000. Likewise, it contains a considerable French-Canadian 
population, Catholic in religion, which has a high reproduction rate. These 
two factors explain the high reproduction indexes of the area. Even the 
urban population of this area is slightly above replacement requirements, 
which is not true of any of the other areas (figure 7). 
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The Southern Tier ranks next among the areas in its natural replace- 
ment indexes. The total population is being reproduced at a rate slightly 
higher than replacement requirements, while the farm population exceeds 
the replacement requirements by 47 per cent. The urban population losses 
of the area are not being replaced (index 93) but the non-farm population 
exceeds replacement requirements by 26 per cent. 

The Southern Tier is predominantly a hilly rural region. Eight of the 
16 counties included herein as parts of the area, have no city with as many 
as 10,000 inhabitants. Of the counties with cities of 10,000 or more inhabi- 
tants, only Broome, Chemung, and Chautauqua have cities of more than 
25,000 inhabitants. The other cities of more than 10,000 inhabitants, nine 
in all, have populations of between 10,000 and 25,000. Although the 
populations of these cities are below replacement requirements, the rural 
population does produce a considerable excess for its replacement, so that 
the total for the area is slightly above replacement requirements (table 2 
and figure 7). 
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The Great L (Mohawk and Hudson) Valley Area is not replacing its 
population. The index of natural reproduction for the whole area is 97, 
or 3 per cent below replacement requirements. The farm and non-farm 
population of this area is above replacement, index 131 and 115, but the 
proportion of urban population in the area is so large that the excess natural 
reproduction of the rural population cannot make up for the deficient 
natural reproduction of the urban population. 

The population of the Lower Hudson Area is being replaced at the same 
rate as that in the Great L Valley. The index of natural increase of the total 
population is 97. The index of natural increase of the urban population of 
this area is as low as the index of natural increase for New York City, 80. 
The total rural, rural farm, and rural non-farm populations, though in- 
creasing at a rate slightly higher than that necessary for replacement, 
show natural increases much smaller than those in the Southern Tier or 
in the Northern Valley and Mountain Area (table 2 and figure 7). 

Likewise, the population of the five-county area suburban to New York 
City is not being replaced by natural reproduction. The index of natural 
increase for the area as a whole is 92, 8 per cent below requirements for 
replacement. The index of reproduction for the urban population is only 
86. The total rural population losses of the area are barely being replaced, 
index 102. The rural non-farm population has an index of 101, while the 
farm population has an index of 123, or almost one-fourth more than is 
needed for its own replacement (table 2). 

There are, therefore, three areas, the Great L Valley, the Lower Hudson 
Area, and the New York City Suburban Area, in which the population is 
below replacement requirements. These together with New York City, 
include 89.5 per cent of the State’s population and 91.6 per cent of the 
women 20 to 44 years of age. Their greater influence upon the natural 
increase in the State’s population is obvious. Even though the populations 
of the Northern Valley and Mountain Area and the Southern Tier are 
above replacement requirements, since they include but 10.5 per cent of the 
State’s population and only 8.4 per cent of the women 20 to 44 years of 
age, the rate of natural increase for the State must be below that required 
to maintain the population. 


SOCIAL IMPLICATIONS 


Several important social implications result from these facts about the 
natural increase in the counties, the areas, and the State as a whole. 

Since losses in New York population are not replaced by natural meth- 
ods, if the population remains at its present size, not to suggest increase, 
there will continue to be considerable migration to it from without and 
much migration between areas within. It will continue to be an area of 
absorption for excess population produced elsewhere. In 1930, 37.8 per 
cent, or almost 4 of each 10 of its inhabitants were born outside the State.™ 
If natural increase continues at its present rate, this proportion must 
increase. 

Mobility within the State is also likely to increase. There will be a con- 
tinued flow of population from the areas where excess natural increase 


3Movement of population to and from New York State. By W. A. Anderson. Cornell Univ. Agr. 
Exp. Sta. Bul. 691. 1934. 
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takes place, the Northern Mountain and the Southern Tier Hill Areas, 
to the cities of underproduction within these areas and to the Great L 
Valley Area, the Lower Hudson Area, the New York City Suburban Area, 
and New York City itself. 

In a State like New York, which is so predominantly urban, this migra- 
tion, both from without and within, is likely to show a greater proportion 
of women than of men moving into the areas of population underproduc- 
tion. As of 1930, only 97 men to every 100 women came to New York, 
while, of those leaving New York State for other areas, there were 103 men 
to every 100 women." Likewise the rural area of the State cannot absorb 
the women in economically productive activities as effectively as it can 
the men, so that larger proportions of women than of men move to the 
urban regions. But the excess population both of men and women, which 
seems to be about seven of every ten of the young people reared in the rural 
areas of the State, migrate into these urban regions of population under- 
production. 

The population moving into New York State is chiefly adult. That which 
is native is already reared and educated at the expense of the areas of 
production. Such populations enter the State at their productive period 
and thus the State benefits. But the foreign and the negro population must 
be assimilated into the new cultural situation and this demands programs 
of citizenship training. 

The migration of excess population from the rural areas of population 
overproduction to the urban areas of underproduction means that the 
rural areas bear the cost of rearing and educating these persons for their 
productive use by the urban regions. Adjustment of these costs must be 
made if the rural areas are to maintain adequate institutions for the proper 
training of the youths they rear for the cities. 

Institutions and organizations in the rural areas, especially those of a 
voluntary type such as the church, suffer particularly from this migration, 
for the young people migrate just when they could begin to contribute 
support and leadership. Such institutions and organizations show abnor- ° 
mally high proportions of children and older people in their membership. 

From the urban point of view, there is also the problem of attracting 
these migrants from the rural areas to constructive community-building 
agencies. 

Another question of social importance raised by these facts is whether 
the excess population is being produced by those who are least fitted to 
bear and rear children. This question requires special study, but it has been 
suggested that, at least from an economic and perhaps from a social and 
educational point of view, the population groups best fitted to bear and 
rear larger numbers of children are not doing so, while those least fitted 
reproduce at the higher rates. 

There is likewise the problem of the effect of higher rates of natural 
reproduction in an area or by a class upon levels of living. Are the urban 
classes reproducing at low rates in order to maintain standards of living, 
at least in the material sense? Does natural reproduction at high rates mean 
the sacrifice of standards of living? These questions are not answered by 
findings of this study, but these findings do raise the questions. 


sMovement of population to and from New York State. By W. A. Anderson. Cornell Univ. Agr. 
Exp. Sta. Bul. 591. (Reference on p. 33.) 1934. 
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APPENDIX 


TABLE 4. INDEX oF NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE TOTAL POPULATION OF NEW YorK STATE BY COUNTIES, 1930 


Number of Index of natural 
Number of Number of children 0-4 increase (ratio 
County children 0—4 women 20-44 years of age of children to 
years of age* years of age per 1000 women | women, divided 
aged 20-44 by 442) 

aul PEL SI: epg ee ie ee es 16,274 43,950 370 84 
PNUIGRA Ty Peseetns cis eine ous Sar ae 3,575 6,122 584 32 
SOMO TNT Lk salina iee ek etind 109,124 296,974 367 83 
HS GOOIN CMR er font ctccateasic rote ne LSyaa 28,886 477 108 
MAC LAnAMOUS Sh). Pep ss ee = 6,726 12,521 aan. 121 
(CENA GIG2 i ie aie Cane aoe ene 4,927 10,730 459 104 
hembauo tate cp. ne secs. cue see 10,802 22,784 474 107 
SUSIE. CAL cs 1 Te a ean oe ey ae 6,012 14,061 428 98 
(Cisieranz ated ole actens Gear ae een a Oe QOL 5,581 490 111 
GlimbOnme es.) etree ok als eee on 4,775 7,134 669 151 
(olgminiase cc ccs heise eee 3,029 6,740 449 102 
Gontlancdiae eek eg ee 2,510 5,519 455 103 
Welawahcerrnthecs rac. cies ae 3,698 6,539 566 128 
ID eK OSS <5 Ook APE Re eras onc 7,901 19,457 406 92 
IBiGRE sis eRe RP LCOS 69,195 154,804 447 101 
ID SEN eae 3 Gee eae en ae acer 3,110 5,928 525 119 
Eieertlicl dias weeny eke eels Myce ccks 4,415 _7,914 558 126 
TENE ete Rah fe er icra w iw. Leivule 3,423 8,330 411 93 
GreNeCCe See wiser rom oe umuut 4,212 7,301 Ota, 130 
LEGCO MCE men airs Urs rans pales 1,925 4,075 472 107 
Up Lek ght 0) ead re ee a 361 624 579 131 
le Riciarietree ers tie oe lenee aro eek 5,039 11,007 458 104 
SiGe ESOleiE ts ce agen hc ea ae 7,006 14,389 487 110 
Pete ae eis tak Sy wins le oral 224,508 558,083 402 91 
IDEAS... 5.0 REARS eae eI ee 2,360 3,504 674 152 
HPV BSTONA tee te om 6 ha wee 3,209 6,147 BAe 118 
IMG 6bSeNe) yc gee ohn“ lode Eee. 3,269 6,289 520 118 
WitorOe ata xcts 4G eM sen te oe eis 33,347 87,003 383 87 
WWUOTIESOIMELY Ge. os sieings 6 tid owes 4,559 11,106 410 93 
INIGISS EERE I oy Pe en Rear 28,368 66,552 426 96 
ING WHE YCOL Kcatitisce tk Gi © «weeks 119,501 449,163 266 60 
PUIAMETE RN ys gai ss avs bw bes 13,890 28,225 492 111 
(Ovink viola. Rag heer aa Ree re Sher 16,197 36,863 439 99 
OIG MU ACen Bh ais Ress As 24,560 57,041 431 97 
Qregienehoy, Ae ae Seen Rae 4,532 9,220 492 14: 
(Oiekne, =i Sakae aan ree 9,979 23,494 425 96 
BC ATI SMe ieie cates av oe DS 2,153 4,666 461 104 
DeyCrOmm ri Se otiak sc ices 6,092 11 224 543 123. 
OUSA CRS AS AS eee 3,581 7,687 466 105 
LeCATIMEe, Ec iereic ls bx voce is mee Leas 2,316 526 119 
PRCETIGME Se Chik 5 ciwvs.. hs Wes 95,055 248,544 382 86 
tS rc ie 8,673 23,500 od 84 
PERcite MOTT Ulore ante dc tcscie ne, oases, Ss 14,192 30,455 466 105 
uel ro Pe seo arin 4,818 10,938 440 99 
RI EPNAWHETIOO s 4, 6.0 20% 4b 6 oos.0,5 9,085 14,581 623 141 
MUCOSA cert ek fm wc e ve kee 4 5,028 10,994 457 103 
MGNEHEOLAUY oa acres ean ewes 9,225 25,142 367 83 
OIG tt ete swe at uN ohaln 1,603 2,929 547 124 
AGIA LV hetme Ment an om Sn w ars 1,019 1,942 525 119 
Siepeleele: 31s nn ok ce os 1,810 3,819 474 107 
MEDC UIOGTU Ne etic koe nstaw s bckiwis 7,290 13,953 522 118 
MOM shoo Mie nan.s SN 12,993 30,304 429 97 
STN he a 2,608 6,073 429 97 
4 fle Oe See ee eae ae aes 2,162 3,959 546 123 
Sie telat, oe rr eo aaa 3,376 - 7,419 455 102 
WS tetianr a hast stent! vets ae 6 E csgew 6,274 13,923 451 102 
NY GIPeM utes ase ewe ks & ALS 2,672 6,473 413 93 
WASHING i. Rabin ce weesms t 4,003 7,500 534 121 
AE chipal che ane Oy eae ee 3,560 8,722 408 92 
WeOstonester aki dsacss ven 43,793 114,265 383 87 
AA POOPING x eve ome Ae 2,312 4,491 515 116 
ULOR. Gey ore ec pees eee 1,344 2,650 507 115 

TOCA aa trenw ORIEN f 1,038,760 2,662,391 390 88 


_ *The United States Census for 1930, volume 3, number 2 (Population, Composition and Characterisites), 
gives the number of children 0 to 4 years of age by counties, etc. These figures were increased by the factor 
1.05 to allow for underenumeration, as previously indicated on page 4. 
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TABLE 5. INDEX oF NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE URBAN POPULATION OF NEW YorRK STATE BY COUNTIES, 1930 


Number of Index of natural 
Number of Number of children 0-4 increase (ratio 
County children 0-4 women 20-44 years of age of children to 
years of age* years of age per 1000 women | women, divided 
aged 20-44 by 448) 
PSEC | Py ete eee ee 12,746 36,565 349 79 
ANU Ye 22 oe RI ee EN ORE Creare 477 1,114 428 97 
JESRTED:C pk ee cea ne 109,124 296,974 367 83 
ISURSVe Ty aYe cae eh RCC RACE 9,192 22,079 416 94 
Garters... oc btw 3,050 6,390 477 108 
sae sk oF. S52 olen 2,756 6,660 414 93 
Catala. thos © ere totes cusece 6,570 15,385 427 96 
emi ok Sie eee oct 3,900 10,157 384 87 
SHEN AN COs ie eschensioa se sie sae 604 1,660 364 82 
Clanton as Milan oaks aloe nee 1,254 DA-TARE 462 104 
Woltimbiarec. cece cee ek 898 D227 403 - 2911 
Cortland Fe chee eis 1,313 3,498 375 85 
DUGAN Wisi ae bce eae eater 291 609 478 108 
WIECH ESSA teres otis st te MESS 4,479 10,963 409 92 
Ee piGte res ota) cite tt a Gelato 58,962 137,109 430 97 
DEES S Sith ana oTae 754 1,830 412 93 
Birciititirmen cae. oleic ccckeonn aoeie 1,748 4,081 428 97 
TENS Tie rales fa eee ae Pei Disile 6,444 368 83 
Gencseomen wait ania eens 1,979 3,937 503 114 
(GAGS a 6 Le ee oor S88 894 417 94 
Hamiltont 
RS CKIIM OL ie tr cia asvern fees, a euetls 3,108 7,718 403 91 
ESS 6 2,989 7,203 415 94 
RT iat erties es Gees 224,508 558,083 402 91 
eS eer salts Slee ina & cham orice 267 611 437 99 
avin StOn |S ovine a coos ates 689 1,404 491 110 
NUP IS Ota this ts Sousa ocote hime 1,234 2,600 475 107 
WIRES rei s a0 x a sine nee 27,481 75,190 365 | 82 
WEGHOGMICTY <6. oie 0 ee ee tes 2,975 7,899 377 85 
, act mts eas oct eyecs els teu 12,081 31,479 384 87 
NIGH Gia] te Ne Sener ee 119,501 449,163 266 60 
;: ote t Segecs ohs ok aim Se we kaa 11,277 23 ,234 485 110 
4 (OR GG Gin ee Re eee ee 2 11,897 28,336 420 95 
AW als 5 aes isi o ve ne 18,444 46,145 400 90 
Wario Merino. Nardchonstta te 1,908 4,457 428 97 
0) TOE Se em 5,147 14,180 363 82 
ever is ee edicts ate iesars Mia ioe 802 1,960 409 92 
De WeCOmaee ic vis ene cis eve nie a 2,923 6,188 472 107 
OUEGE(OS 2210 Se ele elles Seem en Telh2 33,8} 356 80 
Putnam 
; i Oe 95,055 248,544 382 86 
; Ae ha oo ea a 6,199 18,152 356 80 
J 1Pavel ii 01707816 Lae ee io ee 14,192 30,455 466 105 
EGC PANIC a ts cue cust avetece’s: = a dus 1,779 4,226 421 95 
5] Bad 22 igh oo (8 ge a ee 3,651 6,882 531 120 
RNS ECL EOC ee Shc, Sears sjois <P e.focolte 2,638 6,298 419 95 
DCHEIECIOOY os view cilee sa eae 7,375 21,020 351 79 
CHEM RIO ES he | rsie ive. sis Somes 186 482 386 87 
Cs 2 See A eee Ze 535 402 91 
DaHOOd AEN. Bas Ss ofs0s ae slotamee 836 7p 489 110 
SSPMNISOLE Me con dia.o/die lee cio cule 3,336 7,028 455 103 
SrEaC) Le es, Foch. « ates nie POLS 6,082 414 94 
ci) en 08 Oa ch, Scr eee, or 499 1,463 341 77 
SS Se eee errs 800 1,820 440 99 
EEC MGISME xia wo > ace iace «= OU 1,481 4,239 349 79 
; NIM SER PIER ESS Nite norctaid.c co, \svecese 2,676 6,886 389 88 
‘ RUGS POS ise ah od eis aca's GO ILO YO 3,840 Bot 81 
: WWAMOCOD vigor soa cee nee 1,719 3,451 498 112 
E ON ee 842 Orlie 265 60 
a \ CERT 92) FP oy ge 36,779 97,438 317 85 
: Ce ee eee 517 1,455 355 80 
tee Re et a vies be Fe 350 975 359 81 
rere ha hance ass eisiete F 856,197 26,024 370 84 


*The United States Census for 1930, volume 3, number 2 (Population, Composition and Characteristics), 
gives the number of children 0 to 4 years of age by counties, etc. These figures were increased by the factor 
1.05 to allow for underenumeration as previously indicated on page 4. 
, +No urban population. 
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TABLE 6. INpEx or NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE TOTAL RURAL POPULATION OF NEW YORK STATE BY COUNTIES, 1930 


County 


Gattaraueusm. . vocals c nace 
(CRIN AUKEE2) Sa eae ain lemme eae 
(hiae ae ae. «ce snes 6 oe 
WOT ETT Ame ies ent espe sehen wee 
Ghenuneowes ttre’ ce k ot eats 
Sli cole tet oka nies Ce 7 


ltt WOT ache cai.e wicca Sercce vats 
is bevel Seas ne a sae meee ee 
Bleirerson Meet tara cto cua a4) een 


Livingston.....: ee ath 5 
Tuba oh tS ct e lle suerte ee ar oui are 
WWHOTELOGER AM tens cc saa tess be eee 
DIOUtQOMIELY: 0. 5 OR ce 
INISS aati wis «ear nece Bt ee 


Onondaga Ona COR ee ee 
Or Gat er ORG ks hi wens 


Queenst 

PRETIOSEIOOLE pro. ck aay we ok SORA 
Richmondt 

Brat deleat less Oo AIG asc ba hse Ain 


DET AUODUMN Se orcas ous cas wet 
GMI CTIECLAGY wick wasgccée ss a ee 


S\elshel tlie i. i ra a 
Sole chai chee eee ae oe arr al 


CUEnRot tas Sh. ae 
A a rae 


RUISCOLN AS Mw eae cee eee 
VAL ETE TIA cw Aw vw ss 8 


Number of 
children 0-4 
years of age* 


Number of 
women 20-44 
years of age 


Number of 
children 0—4 
years of age 
per 1000 women 
aged 20-44 


Index of natural 
increase (ratio 
of children to 

women, divided 

by 439) 


182,562 


345,670 


592 
593 


528 


*The United States Census for 1930, volume 3, number 2 (Population, Composition and Characteristics) , 


gives the number of children 0 to 4 years of age by counties, etc. 
1.05 to allow for underenumeration as previously indicated on page 4. 


TtNo rural population. 


These figures were increased by the factor 
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TABLE 7. INDEX oF NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE RURAL FARM PoPpuULATION OF NEW YorRK STATE BY CouNnrTIES, 1930 


Number of Index of natural 
Number of Number of children 0-4 increase (ratio 
County children 0-4 women 20-44 years of age of children to 
years of age* years of age per 1000 women | women, divided 
aged 20-44 by 439) 
ERASE etic. np tessa dus a Sams 627 1,394 450 103 
WARMER. cs 5's ax ea wv ov ONS 1,413 2,045 691 157 
Bronxt 
REA OTIIG ene oriciere caverns oss ee 1,281 1,775 W222 164 
Cattararets co. ke cares 1,597 2,414 662 151 
EE i eg 1,234 2,125 581 132 
(SUT ise 106 | OF ae ee Re OC One 2,192 3,543 : 619 141 
Seni iae cts ces a ee 580 956 607 138 
We erteetr <5. te oles sv e's pS 1,147 1,868 614 140 
SLE soi omic he wrest ees 1,586 1,853 856 195 
‘SOV esa Oy Ch radi nee ee eee one 697 1,350 516 118 
COOTARIESE CG 9c SES ic peace 793 1,213 654 149 
Wlelawateer a nrins scces bond slots 1,607 2,596 619 141 
Prercehesshetars cheisserous cate 896 1,738 516 117 
PIPE. de sc a Sew SER oe 2,399 3,872 620 141 
DSS A ae eI Cater 576 1,033 558 127 
eraniiclititesnc.., ewe Seas Oee.e 1 Byal 1,748 756 172 
ERSTE Ryo eyes eRe ee 487 751 648 148 
MENESCO Meecha oe we te wala oe 1,043 1,604 650 148 
ECE EC Bitte eS ciacas te 6 cae 498 1,081 461 105 
EV RANIN EOIN ain. cichcke-c eis aye setts 50 97 515 Ls 
GE IIe Gene. deca ciate adeie See 993 1,574 631 144 
J OS en ea Li 2,890 615 140 
Kingst 
iL 5 eo ee te 1,133 1,528 741 169 
APEC oc a9 S evans 0 exo Be 1,004 1,495 672 153 
WEES OT tes once ilo ee choice 3 Soe 1,092 1,709 639 146 
LNG TTERO Sie I Co ee 15532 2,983 514% iLilys 
NEGHESOMENYS, inca laces s oe 152 1,201 626 143 
INYO cy a ea cic 320 659 486 Tiki 
New Yorkt 
INGLAOEE Rae Nockc legs sar aace) ole here 1,431 2,636 543 124 
CLL Sak! a ii oar a 1,635 2,656 616 140 
GReSE Se acc eee es cues 1,707 2,971 575 131 
IEE ION Ga ic sc wie aba aoe 1,388 2,235 621 141 
iE OSE AS ae ee mee een an 1,406 2,279 617 141 
(S17 G21 53 gener eGo eee TV 1,464 517 118 
MUON Gia: tia ee cle ie Oe 1,802 2,595 694 158 
(USES, ae ec See CnC aan me 1,240 2,110 588 134 
PPC AN farsa so Sie eee Ge eS 222 346 642 146 
Queenst 
PRAOE os a cc wee eo 8 677 1,435 642 146 
Richmondtf 
lPto(elic 2550s hr ree ome eee 87 237 367 84 
SEW ECHICE oe oa ares Slee ake os 2,978 4,179 713 162 
4 CRAG ha. > 3a.4 hic «Ras 798 1,466 544 124 
SCHeHECTACY ss 6. nck ieee cess: 195 438 445 101 
SAIn A) st oe ee on ee ae oe Oe 767 1,316 583 133 
PCIE ACK artivle be crite en cne body eas 418 725 577 oi 
BCE sic icere Hee ieee a 631 979 645 147 
CT, | oe Ae lie eee ar 2,118 3,103 683 156 
MN aiden ia aioe Cd wid aes 1,083 1,707 634 144 
SSMU VA TI > ote ccs os Sie wees 776 er 438 100 
LS Se SESS aire fi 811 1,216 667 152 
UNTER. Sooo, 6 woo ne oo vim 2,0 8 896 1,365 656 149 
Et ah, cincieuys v0 kas 1,255 2,437 515 117 
BWV ARR OU cccs scecuciice vv V ws s 298 556 536 122 
io i 983 1,698 : 579 7 132 
Li Ss oe a ee 1,457 2,844 512 117 
WUCREGHEMLED: So) faves % ee e's be 195 591 330 75 
OR ea ia 1,036 1,536 674 154 
WAS aE jc a SS > a as 655 1,056 620 141 
ys) Ra eee Per nie be 60,327 99,043 609 139 


*The United States Census for 1930, volume 3, number 2, (Population, Composition and Characteristics), 
gives the number of children 0 to 4 years of age by counties, etc. These figures were increased by the factor 
1.05 to allow for underenumeration as previously indicated on page 4. 
. +No rural farm population. 
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TABLE 8. INDEX oF NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE RuRAL NON-FARM POPULATION OF NEW YORK STATE BY COUNTIES, 1930 


Number of Index of natural 
Number of Number of children 0-4 increase (ratio 
County children .0—4 women 20-44 years of age of children to 
years of age* years of age per 1000 women | women, divided 
aged 20-44 by 439) 
AXIO ane oo SiceenG cee Caen oie 2,901 5,991 484 110 
MCR tot re hats, Sencha vy ks TR 1,685 2,963 569 130 
Bronxt 
PS TOMI OREN eG ic a's ha sss oe RR 3,298 5,032 655 149 
G@attarauouse cok «srs rac eas 2,079 Beale 559 127 
CAALIGE TS 5 OFS Re nen aeons 937 1,945 482 110 
(GhaiGawe tare. ex.s ee ce enc tae 2,040 3,856 529 121 
(itemiimowes sree sees oe lepoo 2,948 520 118 
Ghenaneories cm cae sel teaes 982 2058 478 109 
Girt oneeeatn toc as . See 1,936 2,564 755 172 
Columibtameen ooh cea 1,434 3,163 453 103 
Gorbland er ae i ees 404 808 500 114 
Wala waremen sit hi cis. chose 1,801 3,334 540 123 
PDCCRESSN cok arse Sa FE ES 2,526 6,756 374 85 
“SATA Se oo es eed Seamer 7,834 13,823 567 129 
PNGCEX Me Revi 5 sens. widyen sk oe 1,780 3,065 581 132 
Ere ticditriergetsie mts enews ye nro Ges 1,346 2,085 646 147 
“ARLE Cep ee. ak Se ae as Gea a 563 1,185 496 113 
(GEMESCOHE I eke win louie crates 1,190 1,760 676 154 
Grreene tects a ukceis Malas 1,054 2,100 502 114 
“EEG Gen <0) 1S gee a a old 527 590 134 
‘Chen Fa oe) ON a eae 938 115 547 iz 
MGSO ics: Mg eh sas 6 oa. 526 oe 2,240 4,296 521 119 
Kingst 
SG OS ee. Se a 961 1,365 704 160 
BAAR SUT 6 $5.4.5 cag siscos + 5.6)6% 1,516 3,248 467 106 
PHD SO MEE vole on Fors oo we 8 943 1,980 476 108 
Gel ere Teh a ene ae oy: oO 4,334 8,830 491 112 
INMIGNESOMeLY 9... sR. os me 833 2,006 415 95 
INL ISRERDES SS Oe Reames 15,966 34,414 464 106 
New Yorkt 
NEE Uae oe a 1,182 2,355 502 114 
MOM ite ny Hac wv a Awe 6 2,666 5,871 454 103 
ydere. ch) it. a aoe 4,408 7,925 556 127 
PRR EAN cok aon ocean k OXY K 12386 2,528 489 111 
eked Sy i ie 8 year ee 3,426 7,035 487 111 
Cheol ct ea ir ed 593 1,242 477 109 
Opindeaar | Se ga ae 1,367 2,438 561 128 
COB KOS 5 SO Sn er, 1,229 2,454 501 114 
he ve ee ee 996 1,970 506 115 
eens! 
GUSSClACH creas § ae kues chad 1,797 Sd 

Richmondtf : gs _ 
els) i a 2,953 6,475 456 104 
UMA WLONCE ssc Ghaeeee ae 2,456 3,520 698 159 
SUNCULOM MEAs ice foe cuieka vata 1,593 3,230 493 112 
EERO CLNUY Fy ve wee ws nous 15655 3,684 449 102 
MOMOMELIO Mie ay Ace kususcc’ soy elec 651 Lisi 576 131 
MSAD Nee eb vc KAU a aes 385 682 565 129 
CLAUS | oC ar 343 1,129 304 69 
Se Seleckel. 6 APOE ORs cee ee 1,836 3,522 521 119 
oS a ee 9,392 22,015 417 95 
TEAR e ea tins i wales we (0 1,334 2,838 470 107 
CR 551 923 597 136 
BOIMAGS Faw vs oN 666 sis es 999 1,815 550 125 
On Se en 2,343 4,600 509 116 
Ct 1,002 2,077 482 110 
VMPIATEGOT ic s6 Sekine as ss ss 1,301 2,351 553 126 
i 1,260 2,705 466 106 
WECBECDESEED. «wk ec cn ceee ees 6,819 16,236 420 96 
WIPO cand ke ths wch vas 759 1,500 506 115 
BES FER Nee sibs Cae ks. 339 619 548 125 

DOC, ow oe bene dee one 122,236 246,627 496 113 


_ *The United States Census for 1930, volume 8, number 2 (Population, Composition and Characteristics), 
gives the number of children 0 to 4 years of age by counties, etc. These figures were increased by the factor 
1.05 to allow for underenumeration as previously indicated on page 4. 

+No rural farm population. 
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NATURAL INCREASE IN THE POPULATION OF 
NEW YORK STATE 


W. A. ANDERSON 


This Station has previously published two studies concerning recent 
changes in the New York State population. The first described the changes 
which took place in the number and proportions of the classes of the 
population that lived in various civil divisions between 1910 and 1930.1 
The second treated the net cumulative movement of population to the 
State from foreign countries and the net cumulative movement to the 
State from other States.” 

The present bulletin describes the natural increase in this population. 
Population changes as a result of net migration, resulting from movement 
to and from an area; it is also affected by naturalechange, resulting from 
the difference between the number of births and deaths in the area. To 
indicate the influences of population upon social organization, it is 1m- 
portant to analyze the trends in the natural increase and to point out the 
types of population that are reproduced in the area. This also helps to 
understand probable migration in the area. Such changes have important 
relations to institutional organization and activity. 


THE INDEX OF NATURAL INCREASE 


The natural increase in the New York State population is measured in 
this study through the use of an index. Population experts have devised a 
method for measuring the natural increase of any population by use of a 
maintenance ratio of increase related to the actual ratio of children less 
than 5 years of age to the actual number of women 20 to 44 years of age. 

The ‘‘Index of Natural Increase’’ used in this study is the number of 
children less than 5 years of age per 1000 women 20 to 44 years of age, 
divided by a replacement ratio. The replacement ratio is the number of 
children less than 5 years of age per 1000 women aged 20 to 44 in the 
stationary population which would result from the continual operation of 
the current mortality rates and in the absence of any migration.® 

Lorimer and Osborn? define the index of natural increase in a similar 
way. They say ‘‘the ratio of the number of births or number of children 
found in any group under specified conditions to the corresponding re- 
placement ratio gives a reproduction index, or estimated rate of reproduc- 
tion per generation.” 


1Population trends in New York State, 1900 to 1930. By W. A. Anderson. Cornell Univ. Agr. Exp. 
Sta. Bul. 547. 1932. 

2Movement of population to and from New York State. By W. A. Anderson. Cornell Univ. Agr. 
Exp. Sta. Bul. 591. 1934. 

3The number of women 20 to 44 years of age in the urban, rural, dnd rural non-farm population by coun- 
ties is not available in the published volumes of the United States Census. The number of women aged 
20 to 44 years in the total rural, the farm, and the rural non-farm population was furnished from special 
tabulations of census data by the Division of Farm Population and Rural Welfare of the Bureau of Agri- 
cultural Economics, United States Department of Agriculture, and the Division of Social Research of the 
Works Progress Administration. The number in the urban population was obtained by subtracting the 
number in the total rural population from the number in the total population. The data upon which the 
indexes were computed are included in the series of 5 appendix tables. cer ; 

The definition of the replacement ratio was furnished by Dr. Harold Dorn, Statistician, United States 
Health Service. ‘ ; 

Lorimer and Osborn. Dynamics of population, p, 399. 1934. 
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An index of 100 means that there are just enough children 0 to 4 years 
old to each 1000 women 20 to 44 years of age to replace the persons removed 
by death in a generation of 28 years. An index of 125 would mean that at 
the end of the generation of 28 years the area would have one-fourth more 
population than at the beginning, assuming either no migration in or out 
of the area or equal migration. An index of 75 would mean a decrease of 
25 per cent under the same assumptions. Where the number of children 
less than 5 years of age and the number of women 20 to 44 years of age in 
a population are available, the use of such an index makes it possible to 
show what elements in the population are naturally reproduced. 


REPLACEMENT RATIOS 


The Scripps Foundation for Research in Population Problems, utilizing 
life tables available, has computed replacement ratios, as of 1930, of 442 
for the total population of New York State, 448, for the urban, and 439 
for the rural population.4 That is, it requires 442 children 0-4 years old for 
each 1000 women 20-44 years old, to maintain New York’s total population 
at its present figure for one generation, assuming no migration, 443 for the 
urban, and 439 for the rural population. - 

The question, then, is whether the populations in the various areas of 
the State are reproduced at these rates. 


NATURAL INCREASE IN THE TOTAL POPULATION® 


New York State population as a whole is not reproducing itself. In fact, 
it is reproduced at a rate considerably below what is required for main- 
tenance. The index of natural reproduction is 88, or 12 points below the 
index necessary for replacement. 

The native population of the United States as a whole is reproduced at 
the rate of 112. New York State, when compared with the native popula- 
tion of the United States, is decidedly deficient, 24 points below the rate 
at which the native population of the country as a whole is reproduced 
(table 1). 

-Each type of population in New York State is reproduced at a slower 
rate than is the native population of the United States. The urban-popula- 
tion replacement rate for the State is 2 points below that for the country 
as a whole, while the rural rate for the State is 34 points below that of the 
country as a whole (table 1). 

But the total rural population of the State is more than replacing its 
losses; its reproduction index is 120. The rural farm population is repro- 
duced at the highest rate, 189; and the rural non-farm population is re- 
produced at the next highest rate, 113. 

4Stated in a letter to the author by Warren S. Thompson of the Scripps Foundation, Miami University, 
Oxford, Ohio. Dated February 12, 1940. 

’The number of children 0 to 4 years of age has been increased for each instance in this study by the 
factor 1.05 to allow for the underenumeration of such children in the 1930 census. _That there is an under- 
enumeration is accepted by population students. Warren S. Thompson and P. K. Whelpton have indi- 
cated the adjustments necessary in a statement in Population Trends in the Untted States, page 263. The 
Committee on Population Problems, of the National Resources Board, has stated that this underenumera- 
tion should be allowed for in the 1980 census by the factor 1.05 for white population, and 1.11 for the 
negro population in the Northern States. See Population Statistics, National Data, National Resources 
Committee, October 1937, page 30, for this statement. 

Negroes constitute 3 per cent of the New York State population and are concentrated largely in_the 
cities. Since no separate analysis of the negro population is made here, and since their number can affect 


the indexes computed only very slightly, separate increases were not computed for them, All the increases 
were made by the same factor, 1.05. 
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TABLE 1. REPRODUCTION RATES PER GENERATION OF THE TOTAL NEW YORK PoPUu- 
LATION, WITH THE REPRODUCTION RATES OF THE TOTAL NATIVE WHITE POPULATION 
OF THE UNITED STATES, 1930 


Index for 
Per cent of women 
T f lati 20-44 years of age 
Berar Pony nom residing in Native white 
New York State New York State* population of 
United Statest 
PIaSteP EPCS TUPACIOTIO «wisi c uiere) cls s.0 lee tekeneh os 100.0 88 112 
rears eae sie Ri st ois Catan Oi 805 joke os 87.0 84 86 
PAM ROM l a tra gt nin «ik avis hg 0 59.5 80 Dee 
Cities of 100,000.or more. «2... 26 ss TE 88t 76 
Cities of 25,000 to 99,999............; 6.2 87 88 
Cities of 10:000*t0 (24,999. of. 5.4 98 97 
Cities-of 2,500) fo 919998: . oo 4.3 104 
Loos EW 959 HT LS eR ale a 13.0 120 154 
12S SEINE aa ke, ean a ana ee ee oa eee PoE eee Bai 139 169 
Perio n=tariiives ae. st oh esa eettetes ic Srena 9.3 ils liBY/ 


*The indexes for New York State given in this table are slightly higher than similar indexes computed 
by Bernard D. Karpinos and presented in the American Journal of Sociology, vol. 43, no. 2, p. 251 ff, Sept. 
1938, and by the Scripps Foundation for Research in Population Problems presented in Population Index, 
p. 268, Oct. 1938. The differences are due to slightly different methods employed and to assumptions fol- 
lowed. The method followed here was that used by the Committee on Population Problems of the National 
Resources Committee. 

+The problems of changing population, p. 134. National Resources Committee, United States Govern- 
ment. May, 1938. 

{Does not include New York City. 

§Not computed. Data not available. 


The urban population is not replacing its losses. The natural rate of 
increase for the urban population is only 84, or 16 points below the replace- 
ment rate required to maintain this population. 

New York City has the low rate of reproduction of 80, while the six 
other cities of 100,000 or more inhabitants have a rate of 88. Other types of 
cities of 10,000 or more are all reproducing at rates below 100. 

This characteristic of New York urban population to reproduce at a 
rate below replacement is also true of the urban population of the United 
States; in fact the reproduction rates for the cities of New York State are 
not widely different from rates for cities of similar size in other States. 

In as much as 87 per cent of the women 20 to 44 years of age in New York 
State reside-in urban areas, the urban type of population influences the 
natural increase of the State most significantly. When compared with the 
rural population, which includes but 13 per cent of the women 20 to 44 
years of age, and has a natural-increase index of 120, the urban is about 
four times as important as the rural population in determining the total 
natural increase. New York City, which includes 59.5 per cent of the women 
20 to 44 years of age, and has a reproduction rate of 80, is more than three 
times as important as the rural population in its influence on the natural 
reproductive increase of the State. Even though the rural reproduction 
rate is higher than the urban rate, it cannot make up for the urban deficits 
in natural reproduction because the rural population includes such a low 
percentage of women aged 20 to 44. 

The rural farm population, though having a natural-increase index of 
139, is not as significant in its influence on the rate of natural increase of the 
State as is the rural non-farm population (index 113), for the number o 
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FIGURE 1. INDEX OF NATURAL INCREASE OF THE TOTAL POPULATION 
OF EACH COUNTY, 1930 
The index of natural increase is the actual number of children less than 5 years of age per 1000 


women 20 to 44 years of age, divided by the number of children per 1000 women 20 to 44 years of 
age required to maintain the population at its present size, assuming no migration in or out of the area 


women 20 to 44 years of age in rural non-farm® population is about three 
times as large as the number in the farm population. 


6The rural non-farm population consists of those persons, living outside of cities and other incorporated 
places of more than 2500 inhabitants, who do not reside on farms. They include four main classes of in- 
habitants: 1, residents in incorporated hamlets and villages of less than 2500 persons; 2, residents in un- 
incorporated hamlets and villages; 3, residents in unincorporated suburban districts outside city limits; 
4, residents in the open country but not on farms. 
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FiGguRE 2. INDEX OF NATURAL INCREASE OF THE URBAN POPULATION 
IN EACH COUNTY, 1930 


NATURAL INCREASE BY COUNTIES 


Total population. Of the 57 counties of the State, 17 (not*including the 
5 that compose New York City) have natural-increase indexes of between 
80 and 99. Their population losses are not, therefore, being replaced by 
natural increase. They include a large urban population and must depend 
upon migration in addition to natural increase for their population main- 
tenance. Most of them are near New York City or in the Great L (Mohawk- 


Hudson) Valley (figure 1). 
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Twenty-seven of the counties, nearly one-half, have indexes of 100 to 
119. This means that the total population in them is slightly more than 
replacing its losses. These counties are predominantly rural in composition 
or include foreign-born populations that are still reproducing at a high 
rate (figure 1). 

Thirteen of the counties, one of each four, have indexes of 120 to 159. 
They are all rural counties, predominantly farming, and are in both the 
Southern Tier and the northern mountain area. From these counties, the 
excess population moves into the counties with low reproduction rates, and 
this is a chief reason why the latter do not actually decline in numbers. 

Urban population by counties. The urban population (persons residing 
in cities and incorporated places of 2500 or more inhabitants) has indexes 
of less than 100 in 43 of the 55 counties that include such population. 
Thus, in four of each five counties the urban population cannot maintain 
‘itself except as migration to the cities takes place. In five of the 43 counties 
the index of natural increase for the urban population is less than 80, 
indicating that natural increase is deficient for replacement by more than 
one-fifth (figure 2). 

This is at a natural rate below that of New York City. Two of these, 
Albany and Schenectady, include large cities and are metropolitan areas. 
But Sullivan, Tompkins, and Wayne are, in the main, rural counties. 
Urban natural reproduction in Tompkins County may be low because of 
the presence in Ithaca of a large number of unmarried women 20 to 44 years 
of age, employed, as teachers, clerical workers, and secretaries, in the 
educational institutions. Sullivan County has less than 7000 urban resi- 
dents. Wayne has about 15,000 urban dwellers, but is predominantly a 
farm county. Perhaps the low natural-reproduction rate of the urban 
women is accounted for by the presence in the urban areas of a large 
number of unmarried farm women who have migrated to these centers for 
work. 

The 12 counties in which the urban population has indexes ‘of natural 
increase of 100 or more contain few cities of large size. They are pre- 
dominantly rural counties or else comprise a fairly high percentage of 
foreign-born persons. Seven of these counties have indexes just slightly 
above 100; thus their urban populations are not reproduced in any signi- 
cant excess. One county, St. Lawrence, has an index of urban natural in- 
crease of 120. This is the highest county index for urban population in the 
State. It is explained by the presence in the urban population of a large 
percentage of French-Canadian Catholics (figure 2). 

Total rural population by counties. The total rural population is main- 
taining itself in all but three of the counties of the State, Suffolk, West- 
chester, and Dutchess. In Suffolk and Westchester, the very large rural 
non-farm population, relative to the rural farm population, depresses the 
index for the total rural population; the rural non-farm population has in 
both counties indexes of less than 100. 

In Westchester, the farm population has an index of only 75, and the 
rural non-farm population, an index of 96. Westchester has little farm popu- 
lation within its borders. There are only 591 women 20 to 44 years of age 
on farms in the county, so that this index of reproduction is not an im- 
portant component of the total state index (figure 3). 

In 19 counties, the rural population shows an increase of less than 20 
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per cent, but in the other 35 counties the increase is 20 to 82 per cent. 
Clinton County, in the northeastern corner of the State, has the highest 
index, 182. Of the 35 counties with increases of more than 20 per cent, 26 
have increases of 20 to 39 per cent. 

The total rural-population increase in a given county is influenced, of 
course, by the proportions comprising farmers and non-farmers. In most of 
the counties that show only slight rural increases, the rural population is 
composed mainly of non-farmers, while in those that show large rural in- 
creases the population is largely farmers. 

Rural farm population by counties. The rural farm population increases 
at the highest natural rate. For the whole State the rate of natural increase 
of the farm population is 139. 

Two counties, Westchester and Rockland, show natural increases in the 
farm population that are smaller than replacement requirements. But 
neither of the two counties has a large enough farm population to be of 
importance in the total state situation. They are counties that are suburban 
to New York City and include primarily urban and rural non-farm resi- 
dents (figure 4). 

Of the 55 counties, 53 have indexes of natural increase in the farm 
population that are equal to or greater than that required for replacement. 
Of these, 32 increase at a rate of 40 to 95 per cent per generation. These 
counties with high natural increases in the farm population are mostly 
in the northern part of the State and along the southern border. The 
counties that include the largest cities, do not show as high natural rates 
of increase in the farm population as do those with no cities or with small 
ones (figure 4). 2 

Rural non-farm population. The rural non-farm population of the whole 
State shows a natural increase of 13 per cent in excess of that required for 
replacement. 

In four counties, Montgomery, Dutchess, Westchester, and Suffolk, the 
natural rate of increase is less than 100, while in Seneca County the index 
is only 65, or 35 per cent below replacement. In Dutchess, Westchester, 
and Suffolk, the index is influenced by New York City, while in Mont- 
gomery it is undoubtedly influenced by Albany and Schenectady. Seneca, 
however, is a distinctly rural county. It does not have a large non-farm 
population (figure 5). 

In 30 counties, the rural non-farm population is increasing just in excess 
of the need for replacement. These counties are distributed generally 
throughout the State. 

The 22 counties which show rates of increase of 20 per cent or more per 
generation are also generally distributed, but those with very high rates of 
increase are in the northern area (figure 5). 

In six of the counties the natural rate of increase is 40 to 72 per cent in 
excess of that required for replacement. Four of these, Clinton, Lewis, 
Franklin, and St. Lawrence, are northern valley and mountain counties 
which have large French-Canadian Catholic populations. Broome County 
in the Southern Tier, has a high rate of natural increase in its non-farm 
population. This is due to the large number of foreign-born residents work- 
ing in Binghamton, Endicott, and Johnson City who live in unincorporated 
village and rural territory. Genesee County, which is a farming county 
primarily, shows a high rate of natural increase for its non-farm population 
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FIGURE 3. INDEX OF NATURAL INCREASE OF THE TOTAL RURAL POPULATION, 1930 


as well as for its farm population. This is probably accounted for by the 
fairly large number of foreign-born inhabitants who reside in rural areas 
and work in the gypsum and other industrial enterprises. 

In eight counties (Albany, Essex, Genesee, Greene, Hamilton, Rock- 
land, Schenectady, and Sullivan), the index of natural increase of the rural 
non-farm population exceeds the index of natural increase of the farm 
population. But in only two, Hamilton and Rockland, is this excess as 
great as ten points, and in both of these the farm population is very small. 
In the other six, the indexes are almost the same. 

On the other hand, in 38 counties the index of natural increase of the 
farm population exceeds that of the non-farm population by ten per cent, 


NATURAL INCREASE IN POPULATION 11 


Per cent 


Number 
ik 


a) 
oO 
ave 
(Se 
=i 
O 
U 
a 
I O 
ite) 
ov 
we 
SS 
> 
.@) 
O 
ene 
oO 


Farm 


population 
160 or over 


I40 to I59 


EZ \00 to 119 
[I '20 10139 


beigoOwo oo 


FIGURE 4. INDEX OF NATURAL INCREASE IN THE FARM POPULATION BY COUNTIES, 1930 


The two extreme counties are Westchester and Clinton, the former with an index of 75 and the 
latter with an index of 195 


while in 27 of these the excess was 20 or more per cent; thus it is apparent 
that the natural increase of rural population is influenced mainly by the 
large natural increase in the farm population. 


NATURAL INCREASE BY GEOGRAPHIC AREAS 


“Topographically, New York appears as a clear framework of hills 
separated by a Great L valley system. The latter is a belt stretching 
eastward from Lake Erie along Lake Ontario across the center of the State 
to the Hudson River, which, with its bordering lowlands, reaches south- 
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FIGURE 5. INDEX OF THE NATURAL INCREASE IN THE RURAL 
NON-FARM POPULATION, 1930 


ward to the sea.’’’ That this is true is clearly seen from figure 6, in which 
these areas are outlined. The same report further states that ‘the drift of 
population was not merely from country to city, it was from the rest of the 
State to the Valley system—where most of the big cities established them- 
selves.’’* The location of the cities is indicated in figure 6. 

New York State includes topographically, therefore, three major areas, 

ae Sageeks of the Commission on Housing and Regional Planning to Governor Alfred E. Smith, May >, 
1926, p. 13. 


8From Report of the Commission on Housing and Regional Planning to Governor Alfred R. Smtth, Mey f, 
1926, p. 36. 
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the Great L (Mohawk and Hudson) Valley,® the Northern Valley and 
Mountain Counties,!® and the Southern Tier Hill Counties." A fourth 
area may be indicated, not because of geographic characteristics, but 
because of the influence of New York City upon it. This area includes the 
five counties suburban to New York City (Putnam, Rockland, West- 
chester, Nassau, and Suffolk), and is called herein the New York City 
suburban area. A sixth area may be termed the Lower Hudson Area.” This 
region includes six counties, two of which, Columbia and Dutchess, are 
geographically parts of the Great L Valley and four of which, Greene, 


TABLE 2. INDEX oF NATURAL INCREASE IN THE POPULATION OF NEW YORK STATE, 
BY GEOGRAPHIC REGIONS 


Total Total 
Region popula- Urban rural Daa fs ec 
tion 

ete ONE We tA ois tn = ha Bees Mielke ane ieee nets 80 80 Sys Ae an 
Five counties suburban to New York City....... 92 86 102 128 101 
OWES HAGSON, ALe@dc ned ost. Feesee Suto haus eon ee 97 80 108 118 104 
Northern Valley and Mountain Counties:........ 1H 105: = 146 157 138 
5 counties with cities of 10,000 or more........ 25 103 147 159 138 
5 counties without cities of 10,000 or more..... 132 ihe 144 iy 138 
Great L Valley (Mohawk and Hudson).......... 97 91 120 131 a ba ss 
Cass arate aed Des pam Ae: Sie ies NES PRE Soa li a Rin TRS ay ee 111 93 135 147 126 
8 counties with cities of 10,000 or more........ 108 94 135 148 12% 
8 counties without cities of 10,000 or more..... 122, 90 134 145 124 
TOT Stabe stew Oe Me aiscne on eahoe eos Ree 88 84 120 139 iS 


TABLE 3. PERCENTAGE OF THE ToTAL NEW YORK STATE POPULATION AND OF THE 
WomEN 20-44 YEARS oF AGE THAT RESIDE IN THE VARIOUS AREAS OF NEW YORK 
STATE 


Per cent total state population Per cent women 20-44 years of 
in area age in area 
Area - sch ae 
; ura ura 
Total | Urban wane eee non- | Total | Urban eo et non- 
farm farm 
te WANE ee OTC Y co clea nye tes) ors 55.1 5d 0 0 0} 59.6 | 59.5 0 0 0 
Five counties suburban to New 
kas Te LO ai gre Pea PaO eet ee 8.4 5.0 3.4 0.2 Bie 8.4 lay. See 0.1 33a) 
TOWER RUUSON Ghee couche sce wie BS is 1.8 0.6 1.4 2.8 15 1.4 0.4 1.0 
Northern Valley and Mountain 
Ye castor aaa a BP 3.8 1.6 De 1.0 12 2.9 eS 1.6 0.7 0.9 
5 counties with cities of 
hO-OUQlor MOte a... 56- =~. 2.6 ee 1.4 0.7 0.7 2.0 1.0 1.0 0.5 0.6 
5 counties without cities of 
TADOO OF: THOSE oo 5055 se 122 0.4 0.8 0.4 0.5 0.9 0.3 0.6 0.2 0.4 
Creates VAUGY odes foto ee orate eas b pee 5.6 Aaa 3.4] 20.8 16.5 4.3 1.4 2.9 
Seat erty Eseb aad sia telgwte « She 6.7 oo 3.4 1.6 1.8 Lies 3.0 2.5 tial 1.4 
8 counties with cities of more 
Brittiyh LOMO), is, a Sine 5.0 2.9 Dt 0.9 al 4.2 Pag 0.6 0.9 
8 counties without cities of 
£6000 Of 1Ote: tes. erg 0.4 13 0.7 0.7 les 0.3 1.0 0.5 0.5 
EE OEAL SOCATEC. wats cn ete win, fers 100.0 | 83.6 16.4 5.6 10.8 | 100.0 | 87.0 13.0 a 9.3 


Cee ee ee eee ee 
ee OOoOoeasepeé0qe8epée8qe7yézyeawaaesees=—sS=$s_—_——_—s—@', 0_0€—(€—C—€—@—€__0€0€0_0 4090 


9The counties included here in the Great L Valley Area are: Erie, Niagara, Orleans, Genesee, Monroe, 
Livingston, Wayne, Ontario, Seneca, Cayuga, Onondaga, Oneida, Madison, Herkimer, Fulton, Mont- 
gotnery, Saratoga, Schenectady, Albany, and Rensselaer. 

10The counties included in the Northern Valley and Mountain Area are: Oswego, Jefferson, Lewis, 
St. Lawrence, Franklin, Clinton, Essex, Warren, Hamilton, and Washington. 

The counties included in the Southern Tier Hill Area are: Chautauqua, Cattaraugus, Wyoming, 
Allegany, Steuben, Yates, Schuyler, Chemung, Tioga, Tompkins, Cortland, Broome, Chenango, Otsego, 
Delaware, Schoharie. 

The counties of the Lower Hudson Area are: Columbia, Dutchess, Greene, Sullivan, Ulster, and 


Orange. 
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FIGURE 6. CHIEF TOPOGRAPHICAL AREAS OF NEW YORK STATE AND THE LOCATION OF 
CITIES OF I0,000 OR MORE INHABITANTS 


The Great L (Mohawk and Hudson) Valley stretches across the center of the State from the west 
to the Hudson River and then south to the ocean. In this area are most of the large cities. The 
Northern Mountain and Valley Area and the Southern Tier Hill Area include only a few of the 
large cities of the State 


Sullivan, Ulster and Orange are geographically parts of the Southern Tier. 
But these six Lower Hudson counties comprise a fairly homogeneous region 
of resorts and estates, and are therefore treated here as a separate area. 

The Northern Valley and Mountain Area has higher indexes of natural 
population reproduction in each type of population than has any other 
area of the State. Its rural farm index, 157, is 18 per cent higher than that 
of the State as a whole, 139; it is 10 per cent higher than that of the South- 
ern Tier, 147. And in the other types of population, rural non-farm, urban, 
and total, its indexes are 20 to 35 per cent higher than for the similar 
populations in the State as a whole, and 10 to 16 points higher than the 
indexes of the similar population in the Southern Tier (figure 7). 

The Northern Valley and Mountain Area is predominantly rural, with 
only 5 cities of 10,000 or more inhabitants and one with a population of 
nearly 35,000. Likewise, it contains a considerable French-Canadian 
population, Catholic in religion, which has a high reproduction rate, These 
two factors explain the high reproduction indexes of the area. Even the 
urban population of this area is slightly above replacement requirements, 
which is not true of any of the other areas (figure 7). 
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FIGURE 7. INDEX OF NATURAL INCREASE IN THE TOTAL POPULATION BY REGIONS, 1930 


The Southern Tier ranks next among the areas in its natural replace- 
ment indexes. The total population is being reproduced at a rate slightly 
higher than replacement requirements, while the farm population exceeds 
the replacement requirements by 47 per cent. The urban population losses 
of the area are not being replaced (index 93) but the non-farm population 
exceeds replacement requirements by 26 per cent. 

The Southern Tier is predominantly a hilly rural region. Eight of the 
16 counties included herein as parts of the area, have no city with as many 
as 10,000 inhabitants. Of the counties with cities of 10,000 or more inhabi- 
tants, only Broome, Chemung, and Chautauqua have cities of more than 
25,000 inhabitants. The other cities of more than 10,000 inhabitants, nine 
in all, have populations of between 10,000 and 25,000. Although the 
populations of these cities are below replacement requirements, the rural 
population does produce a considerable excess for its replacement, so that 
the total for the area is slightly above replacement requirements (table 2 
and figure 7). 
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The Great L (Mohawk and Hudson) Valley Area is not replacing its 
population. The index of natural reproduction for the whole area is 97, 
or 3 per cent below replacement requirements. The farm and non-farm 
population of this area is above replacement, index 131 and 115, but the 
proportion of urban population in the area is so large that the excess natural 
reproduction of the rural population cannot make up for the deficient 
natural reproduction of the urban population. 

The population of the Lower Hudson Area is being replaced at the same 
rate as that in the Great L Valley. The index of natural increase of the total 
population is 97. The index of natural increase of the urban population of 
this area is as low as the index of natural increase for New York City, 80. 
The total rural, rural farm, and rural non-farm populations, though in- 
creasing at a rate slightly higher than that necessary for replacement, 
show natural increases much smaller than those in the Southern Tier or 
in the Northern Valley and Mountain Area (table 2 and figure 7). 

Likewise, the population of the five-county area suburban to New York 
City is not being replaced by natural reproduction. The index of natural 
increase for the area as a whole is 92, 8 per cent below requirements for 
replacement. The index of reproduction for the urban population is only 
86. The total rural population losses of the area are barely being replaced, 
index 102. The rural non-farm population has an index of 101, while the 
farm population has an index of 123, or almost one-fourth more than is 
needed for its own replacement (table 2). 

There are, therefore, three areas, the Great L Valley, the Lower Hudson 
Area, and the New York City Suburban Area, in which the population is 
below replacement requirements. These together with New York City, 
include 89.5 per cent of the State’s population and 91.6 per cent of the 
women 20 to 44 years of age. Their greater influence upon the natural 
increase in the State’s population is obvious. Even though the populations 
of the Northern Valley and Mountain Area and the Southern Tier are 
above replacement requirements, since they include but 10.5 per cent of the 
State’s population and only 8.4 per cent of the women 20 to 44 years of 
age, the rate of natural increase for the State must be below that required 
to maintain the population. 


SOCIAL IMPLICATIONS 


Several important social implications result from these facts about the 
natural increase in the counties, the areas, and the State as a whole. 

Since losses in New York population are not replaced by natural meth- 
ods, if the population remains at its present size, not to suggest increase, 
there will continue to be considerable migration to it from without and 
much migration between areas within. It will continue to be an area of 
absorption for excess population produced elsewhere. In 1930, 37.8 per 
cent, or almost 4 of each 10 of its inhabitants were born outside the State.™ 
If natural increase continues at its present rate, this proportion must 
increase. 

Mobility within the State is also likely to increase. There will be a con- 
tinued flow of population from the areas where excess natural increase 


83Movement of population to and from New York State. By W. A. Anderson. C ll Univ. Agr. 
Exp. Sta. Bul. 591. 1934. y n. Cornell Univ, Agr 
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takes place, the Northern Mountain and the Southern Tier Hill Areas, 
to the cities of underproduction within these areas and to the Great L 
Valley Area, the Lower Hudson Area, the New York City Suburban Area, 
and New York City itself. 

In a State like New York, which is so predominantly urban, this migra- 
tion, both from without and within, is likely to show a greater proportion 
of women than of men moving into the areas of population underproduc- 
tion. As of 1930, only 97 men to every 100 women came to New York, 
while, of those leaving New York State for other areas, there were 103 men 
to every 100 women." Likewise the rural area of the State cannot absorb 
the women in economically productive activities as effectively as it can 
the men, so that larger proportions of women than of men move to the 
urban regions. But the excess population both of men and women, which 
seems to be about seven of every ten of the young people reared in the rural 
areas of the State, migrate into these urban regions of population under- 
production. 

The population moving into New York State is chiefly adult. That which 
is native is already reared and educated at the expense of the areas of 
production. Such populations enter the State at their productive period 
and thus the State benefits. But the foreign and the negro population must 
be assimilated into the new cultural situation and this demands programs 
of citizenship training. 

The migration of excess population from the rural areas of population 
overproduction to the urban areas of underproduction means that the 
rural areas bear the cost of rearing and educating these persons for their 
productive use by the urban regions. Adjustment of these costs must be 
made if the rural areas are to maintain adequate institutions for the proper 
training of the youths they rear for the cities. 

Institutions and organizations in the rural areas, especially those of a 
voluntary type such as the church, suffer particularly from this migration, 
for the young people migrate just when they could begin to contribute 
support and leadership. Such institutions and organizations show abnor- 
mally high proportions of children and older people in their membership. 

From the urban point of view, there is also the problem of attracting 
these migrants from the rural areas to constructive community-building 
agencies. 

Another question of social importance raised by these facts is whether 
the excess population is being produced by those who are least fitted to 
bear and rear children. This question requires special study, but it has been 
suggested that, at least’ from an economic and perhaps from a social and 
educational point of view, the population groups best fitted to bear and 
rear larger numbers of children are not doing so, while those least fitted 
reproduce at the higher rates. 

There is likewise the problem of the effect of higher rates of natural 
reproduction in an area or by a class upon levels of living. Are the urban 
classes reproducing at low rates in order to maintain standards of living, 
at least in the material sense? Does natural reproduction at high rates mean 
the sacrifice of standards of living? These questions are not answered by 
findings of this study, but these findings do raise the questions. 


14Movement of population to and from New York State. By W. A. Anderson. Cornell Univ. Agr. 
Exp. Sta. Bul. 591. (Reference on p. 33.) 1934. 
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APPENDIX 
TABLE 4. INpDEx oF NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE TOTAL POPULATION OF NEW YORK STATE BY COUNTIES, 1930 
Number of Index of natural 
Number of Number of children 0-4 increase (ratio 
County children 0-4 women 20-44 years of age of children to 
years of age* years of age per 1000 women | women, divided 
aged 20-44 by 442) 
[NSERC I gia ge A ae CB 16,274 43,950 370 84 
PRUE eter ec aise ik “gushes Y SOLO 6,122 584 132 
eR PAS Mts. Pole say teins HS 109,124 296,974 367 83 
IS GOOME RM nse hs austere: cca ere 13,771 28,886 477 108 
MBSETATATIOUS 2 We Grajsicc cae wes 6,726 12,521 537 121 
Oa aea ee or cee Reo Gace a 4,927 10,730 459 104 
WheGtaig iat. os as ents ewes 10,802 22,784 474 107 
CUES cab holo es enn ae aie are 6,012 14,061 428 98 
RRETIATIGO 5... cic beses Mw 3, RON A ey) 5,581 490 111 
AP tercOM Mees oer echt ale a eek Os 4,775 7,134 669 151 
OIG ee oe ee alk se Sons a oe 3,029 6,740 449 102 
Coven ees pen ne a 2,510 5,519 455 103 
MAN EO Sc recs Ph dina oth caawath 3,698 6,539 566 128 
RECESS TENS cc cketge ect eth 7,901 19,457 406 92 
REG Ctee Aare sews Sct oe 69,195 154,804 447 101 
PE SSOR COM Ee el nai eee 3 See 3,110 5,928 S2o 119 
DUES CL Sito hs i i a ree 4,415 7,914 558 126 
RERUN essary s <a ts s eles 4 3,423 8,330 411 93 
Be BOSRe Ske cs oh Se te rule oe 4,212 7,301 577 130 
RRR Ck BKC whoa. chet 0 GIR Ges 1,925 4,075 472 107 
Racer Deities Stee a ais: «, he wre as 361 624 579 131 
PRC MARIOE fist.) hs eh ano, Ss ag"s 5,039 11,007 458 104 
ik DESC) So aren 7,006 14,389 487 110 
"UE Se ee te Ste 224,508 558,083 402 91 
RO WIS eee Sek Bee ea a es 2,360 3,504 674 152 
(Pivebst i) 00h ear 3,209 6,147 522 118 
PICO Rs ca os crs Soke end vik 3,269 6,289 520 118 
RUE OO eer rd vie « one e nk Eh 33,347 87,003 383 87 
WEGHESOMELY. cca ae a ew 4,559 11,106 410 93 
WSC Ghar cee ks, MR on ole Sn 28,368 66,552 426 96 
Be ROOK cosh citi < sh stcin! ert» 119,501 449,163 266 60 
ESM RREH Mihi > Seale coc ye bu eh 2's 13,890 28,225 492 111 
Cena TN 6 2 <c ty BS 16,197 36,863 439 99 
RPESMGREE orth 6 oe 6 a8, bs Sek x 24,560 57,041 431 97 
ROT CALITO Memes Os ee A avs She ee 4,532 9,220 492 eel 
RRO Mieke hin one en vcs « & sonic 9,979 23,494 425 96 
ORIEATIGMrnah ers sre en eee 21638 4,666 461 104 
WEED OM ANES 6 tey.v's BOTA a 6,092 11224 543 123 
WiserOnmrcant. Monwes ok oon woe 3,581 7,687 466 105 
Rea OR SURI Well Soc te ie ne ces ms. » WS ce 1,218 2,316 526 119 
SOMES GRE, esi 6 wells (x 3 mel 95,055 248,544 382 86 
PEREOIWOE Bs vs awe os be a 8,673 23,365 371 84 
PSG IETINOR Ceryces Nowa cone wie a dis 14,192 30,455 466 105 
INGGIeinGl ck eis ca ots cae Sele 4,818 10,938 440 99 
RUMP WEOTICD oc Gc ches ss vd 4s 9,085 14,581 623 141 
DEEL Cin Ate we ck a oes 5,028 10,994 457 103 
RICOEUR Y «6 iyi6. sf 3 vans ainie 9,225 25,142 367 83 
ie re 1,603 2,929 547 124 
Oe re 1,019 1,942 525 119 
OOM RACs tk c ances kk 1,810 3,819 474 107 
2 re 7,290 13,953 522 118 
SS Ge re 12.993 30,304 429 97 
BUME ROO Sn SW Wale vieis sve 06 2,608 6,073 429 97 
Oe ee ee 2,162 3,959 546 123 
Ueno che i 3,376 7,419 455 102 
PPPOE eect oak ac A sis: 6,274 13,923 451 102 
NEMECRTIC UNC Gav t%.0 sc kv os os 2,672 6,473 413 93 
MU MMUIDMEUOTL « xis Wisins Sve cas 4,003 7,500 534 121 
UE hci oe 3,560 8,722 408 92 
PR CSUCHEMLED, aks cane ses Sins 43,793 114,265 383 7 
DY I sks bc RSA Ass 2,312 4,491 515 116 
DUCS ene ke Ok CEM EOE Ss 1,344 2,650 507 115 
"POUR %4 i chau Cokes eee 1,038,760 2,662,391 390 Ss 


_ *The United States Census for 1930, volume 3, number 2 (Population, Composition and Characteristics), 
gives the number of children 0 to 4 years of age by counties, ete. These figures were increased by the factor 
1.05 to allow for underenumeration, as previously indicated on page 4. 
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TABLE 5. INDEX oF NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE URBAN POPULATION OF NEW YORK STATE BY COUNTIES, 1930 


County 


JM NE Tage Rey RRR me ete te ieee 


EREGHEROMME Mar tease araiclers teat Gee Se 
PSPAOMIOIMOEE foe a eo custard oreblete 


Gav ieree Meee. OS chs trees satelite us 
(SINE Sh 26 Ko fe (eee 
OER Ors oot. otracietevs Mees 
GNEAATIROM iy, c, oeaare ss are g eda oe 
EON ee ge Sahih one ses see 


Goliiniiptas wy vee ac Sin oe, < 
Gaerblameleuere see gens choy save <i snc 
Sa Warten adic luce ss -eatere ts 
IDR ra) NERS * oS tae Am OP RR ee 
[DREW Baste Ie CL eI ee ee 


Hamiltont 
Vem cmette gc oh xs cbsis.c-sekcront 


RAP eISG BIRO fh aidtee cawigss @ Faces 
MGIEED OO SERRE cok Sa, Rewcisnotiey svar Seer 
IMIGMESOMCEY 5. cok cece oe hele 
IN OSSEIGI ye eR See ae 


Gran R IGN Ay sie itia a srovenene eos 


ECTS a ak darccdier weltera he cua: 
IRETISSEIACT: Pritiak a ctae scene, estes 
RE CUTEROCIA 6 sos See, 5) sue esti 
Ree ebemNCh Ais «aisha. craie ete 
RP AMU A SELICE’ os ca Gaus wie 
DAGAtOO ec se col arc cube ws ates 
DCMCHECEAUY | sic ccs sos v eee 
RN TORESEIO RA ii atic stais Clee 
GEC Eien TA clin gts oka cs oe ss 
EOC CIIE SY Soi oucloor are one ate 


MERE ic ae ee Ss ele chet’ & alow. elene 
BIRGER rary! sient arf Gnowets 


cS ee een ee 
STO Clentan cient tte 60 dive eens 


Number of 
children 0-4 
years of age* 


119,501 
11,277 
11,897 
18,444 

1,908 
5,147 

802 
2,923 
1,112 


95,055 
6,199 
14,192 
Ltne 
3,651 
2,638 
7,975 
186 
215 
836 


3,336 
2,518 


856,197 


Number of 
women 20-44 
years of age 


36,565 
1,114 
296,974 
22,079 
6,390 
6,660 
15,385 
10,157 
1,660 
2,717 


2,227 
3,498 
609 
10,963 
137,109 
1,830 
4,081 


449,163 
23,234 
28,336 
46,145 

4,457 
14,180 
1,960 
6,188 
3,123 


248,544 
18,152 
30,455 

4,226 
6,882 
6,298 
21,020 
482 
535 
1,711 


7,328 
6,082 
1,463 
1,820 
4,239 
6,886 
3,840 
3,451 
3,173 
97,438 
1,455 
975 


2,316,721 


Number of 
children 0-4 
years of age 
per 1000 women 
aged 20-44 


349 
428 
367 
416 
477 
414 
427 
384 
364 
462 


355 
359 


370 


84 


Index of natural 
increase (ratio 
of children to 

women, divided 


by 443) 


*The United States Census for 1930, volume 3, number 2 (Population, Composition and Characteristics), 


gives the number of children 0 to 4 years of age by counties, etc. 
1.05 to allow for underenumeration as previously indicated on page 4. 


+No urban population. 
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TABLE 6. INDEX oF NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE TOTAL RURAL POPULATION OF NEW YORK STATE BY COUNTIES, 1930 


County 


REULTAPAURUS 0c <x sage bee os Fee 
EL uk a a en ae 
Greta Gaus < silts we os «6 
Ree Oe non ot oA aes 
(Wen aMO ORs 1. Aw «ences chrono 
ODE ob aoe Sis is sas 2 UN 


Gobnimbiaeees ote. washes oe 
Gonulanclatrs, co. aoe whee 
NDSLAWALCE REM ree once sts SE 
IDO nS eee ee ee ee 
OPN GG. 2S Ran ee ee ee Oe 


ILC OUR Mt mc. sees eheins cae 


LEV Aca ge ee eS 
15 leylctaals\ns eee mene ea oe 


MAG YCh Sah aly. 5 oe ae 
Wit Oe meee he wih... cc.kstaaee 
RPOTCPOIRGLY...<. 5 tea a 
IN[TASE  e. Oe See 


AOTC AER Re oc chk ek eK 


Queenst 

ONE PE nse as vue RR 
Richmondt 

BORO MLE Teh ees cw wv ain hsise BER 


MOREA. 20 5 us os xa vee 
ROUENCGUNGY . oi. c hao a vavsce 
PRCPOMASIE ek vc cae seca es 
ES a 
Si 
I as a ea 
TO 8G Gis 6 ass wd 


NUASCOLOMROS MERE ince sk cw es 


Wicd SEAL o AOR So does ee 


Number of 
children 0-4 
years of age* 


1,584 
16,287 


2,613 
4,301 
6,115 
2,624 
4,832 
1,350 
3,169 
2,469 
1,218 


2,474 


3,040 
5,434 
2,391 
1,850 
1,418 

803 

974 


3,954 
10,475 
2,109 
1,362 
1,895 
3,597 
1,300 
2,284 
2,717 
7,014 
1,796 
994 


182,562 


35,073 


4,991 
8,527 
10,896 
4,763 
9,314 
2,706 
5,033 
4,564 
2,316 


5,213 


6,712 
7,699 
4,696 
4,122 
2,447 
1,407 
2,108 


6,625 
24,222 
4,610 
2,139 
3,180 
7,037 
2,633 
4,049 
5,549 
16,827 
3,036 
1,675 


345,670 


Number of 
women 20-44 
years of age 


Number of 
children 0—4 
years of age 

per 1000 women 

aged 20-44 


592 
593 


528 


Index of natural 
increase (ratio 
of children to 

women, divided 

by 439) 


_ *The United States Census for 1930, volume 3, number 2 (Population, Composiiion and Characieristics) , 
gives the number of children 0 to 4 years of age by counties, etc. These figures were increased by the factor 


1.05 to allow for underenumeration as previously indicated on page 4. 


TtNo rural population. 
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TABLE 7. INDEX oF NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE RURAL FARM PoPpuLATION OF NEW YORK STATE BY COUNTIES, 1930 


Number of Index of natural 
Number of Number of children 0-4 increase (ratio 
County children 0—4 women 20-44 years of age of children to 
years of age* years of age per 1000 women | women, divided 
aged 20-44 by 439) 
MAME. oak Cs Gh we owe 627 1,394 450 103 
PACD ie cia ara od we ee one 1,413 2,045 691 157 
Bronxt 
BLOOM GURL acest oma mek 1,281 1,775 OM 164 
tte a IGS Ai ie cn ke ow 1,597 2,414 662 151 
RR AMPUIGER is asi oc sia ee stunt 1,234 2,125 581 132 
feiatitatiatia . sate ae se tee 2,192 3,543 619 141 
rete see Copel plone shoes 580 956 607 1ISSter 
Oe ter cI ae an 1,147 1,868 614 140 
RiGee ce eS eter eats 1,586 1,853 856 195 
Dobe teeeteie era ate crea eects a ciete 697 1,350 516 118 
Gartlancerr. shes Me tkcles ccc. uhste 793 1,213 654 149 
lela ware wtacc ce « enn stomatal 1,607 2,596 619 141 
RPE RESE SS cioicse wk hoe ces 896 1,738 516 117 
SU: OBS eg 3). rae a ar 2,399 3,872 620 141 
EGS Reet eee teers ceokerene 8 cieys State 576 1,033 558 Te 
Bbrevav ichinieeet asker cee Spore oh oh cutie eke cs 1,321 1,748 756 172 
1S SUNRoNa rae Go ee ROOT Se 487 751 648 148 
ME TESCOR eros cis oho le we hones 1,043 1,604 650 148 
(HEIN ook OE a ee 498 1,081 461 105 
et OM ee teste im clase Soto 50 97 515 117 
lercletierers © Ayn o,cceteus ane eis. 5.0 883 993 1,574 631 144 
MOOEEOH eS. 8 Soccer ns ce ee ace 2,890 615 140 
Kingst 
UGS Ee ape ARE ee eee ae 1,133 1,528 TAL 169 
PPIMSStOM a ns celeg ec su wee 1,004 1,495 672 153 
IVR CELISOT Maser heval cr otots ors teoeayenay 6 1,092 1,709 639 146 
J aval qotetis Gp eee ene Cano cee 1,532 2,983 514 117 
WEOTECOMICLY «cae sete 2 3 oe er 752 1,201 626 «= 143 
AN RASciTIts lates) 5, Co anst s-cile ewe, sirsslene 320 659 486 ill 
hs New Yorkt 
WMEOEE AD et cee av eels cleus net oi or oh 1,431 2,636 543 124 
GCIs ttt Motes ool cue Sa, oes 1,635 2,656 616 140 
CE OAGA oie so ven 3 ewes : 1,707 2,971 575 131 
GRIP ALIO WON otniote kon Bee aga sites oe 1,388 2235 621 141 
OVE Re 2 een ae Ceres 1,406 2,279 617 : 141 
GIG ANS epa cicte 6 nceeen or eee 757 1,464 BLT. 118 
SM CR Aer cies S026 ns a) 0 ls 1,802 2,595 694 158 
MINEO Ro nine s. yteels wld 1,240 2,110 588 134 
ener ree den Sie sed oa ole erctsis ose « 222 346 642 146 
Queenst 
IME TISSE LOL gietercncperebend Sr eido an 677 1,435 642 146 
Richmondf 
PRCICR IRN rake cele oleae 87 237 367 84 
BE ISWEEICE 20 oH dicinae i peieiarentee 2,978 4,179 713 162 
BL APOSA ES ale cists icc «25% 798 1,466 544 124 
SCH ERIOC EAC So ace ei araitlee: cust oy ails te 195 438 445 101 
IO LTOEAR LG pose. cidtneies - ehsre « Rake 767 Polos 583 133 
Te) age eae a a a a ae ee 418 725 577 131 
SENCCA. Mette asian aa oes 631 979 645 147 
illo Ca Be tee EP aa ie Ba 2,218 3,103 683 156 
SUSUR AUS eee a eee enes. 1,083 1,707 634 144 
FL TR ge ol cht ol) ay ia Nn Cem tE 776 1,772 438 100 
3 TR Rae 9 ara dete rie 6 write Bs 811 1,216 667 152 
ERs cd a oye win ae 9's ie ats 896 1,365 656 149 
, MBEER eed eo olin sine ewan ce So 1,255 2,437 515 117 
ay UAT Lh NO Wolo iu a: aiarel vie! we, ves 298 556 536 122 
‘ MN DGNITSUOE Scie nis oa ves hs 983 1,698 579 132 
i MES eGR ee eee oe Fen ere 1,457 2,844 / 512 117 
im WESRCHESECT Cale civic och sno aie 'y 195 591 330 75 
‘ Wy VaR fats snc oc ce os 1,036 1,536 674 154 
AEE OC a ae ee 655 1,056 620 141 
ECULEU ES arta 3.3 vieyet oe 60,327 99,043 609 139 


*The United States Census for 1930, volume 3, number 2, (Population, Com position and Characteristics), 
gives the number of children 0 to 4 years of age by counties, etc. These figures were increased by the factor 
1.05 to allow for underenumeration as previously indicated on page 4. 

+No rural farm population. 
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TABLE 8. INDEX oF NATURAL INCREASE, WITH THE FIGURES FOR COMPUTATION, 
FOR THE RURAL NON-FARM POPULATION OF NEW YoRK STATE BY COUNTIES, 1930 


Number of Index of natural 
Number of Number of children 0-4 increase (ratio 
County children 0-4 women 20-44 years of age of children to 
years of age* years of age per 1000 women | women, divided 
aged 20-44 by 439) 

ill) Dok OG i a a 2,901 5,991 484 110 
CAMO ATI NO a. “os ag See b babs Gosh 1,685 2,963 569 130 
Bronxt 
MNUTAGHIMOIM SS. A Rissa vas coe tte wt 3,298 5,032 655 149 
AG ATAUeUS soak ek ks Fee 2,079 wef beg 559 127 
COR EDS Da, Si, a aa er 937 1,945 482 110 
ROMMSAUI UG se iokbvsks Wt we oS 0s 2,040 3,856 529 121 
CUS se hed a re ast: 2,948 520 118 
MOEN DO ey suis side ose bee 982 2,053 478 109 
ROAD ONINC otis aw nk viv ates 1,936 2,564 755 172 
CUE: heel ay Fe nn ie ie aan 1,434 3,163 453 103 
CO TES ClG Sn RS aR a Aa 404 808 500 114 
Wea Wwareiss ssc. fen 2 OS wis we 1,801 3,334 540 123 
‘Le PEE et VAS A me 2,526 6,756 374 85 

Tins chs sks fate 7,834 13,823 567 129 
PRT SS Ea Ge SS Re ee ee 1,780 3,065 581 132 
ID cll tebe, ie een Meena 1,346 2,085 646 147 
oO ewan Sake hotles nee 563 1135 496 its 
ES TS el ae aia ae ek 1,190 1,760 676 154 
Cae Sat CO Sea 1,054 2,100 502 114 
BRA ETLUG Ee. Kiwio-e % ie dkees ow xcand Sibl 527 590 134 
BI CIMSNICT AS oi oik<)s chee ko Vw 938 iv io 547 125 
INET SON i) 6 cede oleew way sre 2,240 4,296 521 119 
Kingst 
Beats te gae 6 cee ee kos hee Se 961 1,365 704 160 
SVAN SLOT or... oh CPM es cos 1,516 3,248 467 106 
WMA USOR new alle ~ kteas@bai es a sia 943 1,980 476 108 
DNS EeE Oe re aio e's pak ees 4,334 8,830 491 112 
I Oi OMMETY val. e+ cpr wis ss 833 2,006 415 95 
ELSI MLS et KORG AIGC A cise bixleneme 15,966 34,414 464 106 
New Yorkt 
ELD NG UO 1,182 2300 502 114 
CO MEIG Ee) UPN race Wines coarse Os 2,666 5,871 454 1038 
Onondaga.....: a ee 4,408 7,925 556 127 
LOINC AT IO We aie cerns eis Sor ws. iw eg 1,236 2,528 489 111 
WLAMPCIN yas incu eatnromss ox 3,426 7,035 487 111 
RBs te nei Ck ix dade ws 593 1,242 477 109 
OU OS EE IS 1,367 2,438 561 128 
CO IMME EN vidid'e c's Suck os Coe bE) 2,454 501 114 
RMAC eg esa < xe Mv wise ave 996 1,970 506 115 
Queenst 
POMC T swe cic ou ata va eh wa 1,797 3,778 476 108 
Richmondt 
Cole ihre a rr 2,953 6,475 456 104 
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Soe [eee 1,593 4510) 493 112 
RIOMHOGAGY er. wins en Ves 1,655 3,684 449 102 
S\alel elk (hs) ae 651 ley ev b 576 131 
PRINS OU 65 ov x wi ON ds Waves 385 682 565 129 
So ooo oe 343 1,129 304 69 
PP IMISEA es pie cee bs 5 1,836 3,522 §21 119 
aL ot A ee ae 9,392 22,015 417 95 
SLU SSO 1,334 2,838 470 107 
(6 8 Ao Oe en 551 923 597 136 
She ci ots Sie a a 999 1,815 550 125 
ES 3 wes i i 2,343 4,600 509 116 
UCC a ee ee 1,002 2,077 482 110 
MilGcivekba lane) bgt) Gagne hae ene 1,301 2,351 553 126 
i Se ee ae ee ee 1,260 2,705 466 106 
WY CEUGHEBUEL sis vk va ssw so wis 6,819 16,236 420 96 
WV VOVINE CON Gir kg ce Anas an WE 759 1,500 506 115 

UES eek ee inin Cee Is A 339 619 548 125 

OGRA: v5 ake Cree 122,236 246,627 496 1138 


_ *The United States Census for 1930, volume 3, number 2 (Population, C ompostiton and Characteristics), 
gives the number of children 0 to 4 years of age by counties, etc. These figures were increased by the factor 
1.05 to allow for underenumeration as previously indicated on page 4. 

t+No rural farm population. 
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Wey Ors: BIME 
IN ITS RELATION TO HOME MANAGEMENT! 
JEAN WaRREN 


Use of time has been commonly recognized as one of the outstanding 
problems connected with home management, and a number of studies 
have been made of the use of time by farm, village, and city homemakers. 
However, since little information is available as yet on causes of variation 
in the amount of time spent on certain tasks, one of the main purposes of 
the present study was to analyze various factors which might affect the 
homemaker’s use of time, in addition to composition of the household 
and help received, which were already known to be important. 

Another aim of the present study was to find some measure which 
could be used in comparing the work loads in different households, 
similar to the productive-man-work unit that has proved of great value 
in studying farm management. To do this, it was necessary to find out 
what homemakers accomplish in one day. The accomplishment in food 
preparation has been measured in one study (Moser, 1935), but no other 
such studies have come to the writer’s attention. With this measure, 
households with similar work loads could be compared and _ practices 
studied ; also, time used for certain work could be related to output, and 
average efficiency for a group of homemakers could be calculated as a 
basis with which to compare the individual accomplishments. 

Furthermore, since a recent list of the different tasks which home- 
makers perform, and the time required for each in the average home, 
were not available, it seemed desirable to compile such a list in order to 
learn what tasks were being done currently in New York farm homes, 
their relative importance in time consumed, and, by comparison with 
previous studies, any recent changes. 

Since it was known that a small child adds to the work load, it was 
decided to study the teaching to children of certain routine activities in 
relation to the homemaker’s use of time. 


METHOD OF STUDY. 


Many of the previous studies of the use of time were made about 1926, 
in cooperation with the Bureau of Home Economics of the United States: 
Department of Agriculture. The cooperating homemakers kept a record 
of their use of time for a typical week. Because the homemaker was 
asked to keep a record, probably only the more intelligent and interested 
homemakers who had time to keep a record reported.2, The survey 


AUTHOR’S ACKNOWLEDGMENTS. The author wishes to thank the women of Genesee County whose 
friendly cooperation made possible this study. She wishes to express her gratitude to Professors Helen 
Canon, Frank A. Pearson, and Ethel B. Waring, and to the various members of the staff of the Department 
of Economics of the Household and Household Management of the New York State,College of Home 
Economics for their advice, assistance, and encouragement. She dppreciates the help of the enumerators 
who assisted in taking the records, and of the clerks who assisted in tabulating them. 

'The study on which this bulletin is based is reported more completely in a thesis presented to the 
Faculty of the Graduate School of Cornell University, September 1938, in partial fulfillment of the require- 
me~ ts for the degree of doctor of philosophy. 

*For example, there were children less than one year old in 5 per cent of the Genesee County households 
studied, but in only 3 per cent of the households included in the study directed by the federal Bureau of 
Home Economics; and there were six or more persons in 24 per cent of the households in the Genesee 
“heeded study, as compared with 17 per cent of the households in the study directed by the Bureau of Home 

conomics. 
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method is more likely to include a typical group of homemakers, and 
therefore it was decided to use that method in the present study. 

Genesee County was chosen as the area for study, and three townships 
were selected to represent the good farming areas and three to represent 
the poorer areas? The incomes from farming in Genesee County are 
considerably above the average for the State. The poorest farming 
sections were omitted because they were occupied largely by foreign 
families who had moved from Buffalo during the depression, and, while 
there was no objection to including homemakers who spoke little or no 
English, it did not seem desirable to add to the study the possible cause of 
variation in time used for homemaking activities which foreign customs 
might entail. The best farming land in the county is muck; but, since 
it is not typical of New York State, the muck-land area was avoided. 

An attempt was made to obtain records from farm families who either 
owned or were tenants on the farms they operated and who received most 
of their income from farming. From the 1030 homes visited, 762 of 
which satisfied the requirements of the study, 551 records were obtained, 
and 502 of these were used in the final analysis. 

The interviews for the spring records were held from March 16 to May 
9, 1936; 61 per cent of the records were taken during the month of 
April. All the women were interviewed personally by an enumerator.* 
In addition, 47 of these homemakers were visited in the summer, fall, and 
winter to obtain seasonal records. 


THE HOUSEHOLDS 
Of the 2219 individuals in the households studied, 23 per cent were 
homemakers and 20 per cent were husbands of the homemakers (table 1). 


TABLE 1. RELATIONSHIP OF HOUSEHOLD MEMBERS TO THE HOMEMAKER 
(502 farm households in Genesee County, New York, spring, 1936) 


Household member’s relationship to homemaker Number of 

persons 
ie feteatspag\s¥ <2 ee Ee a ne a nee a mee ne Py es) psd merc 502 
\Simret (eieclehees kale, ne eK aceee Rr Bn ey a hy 457 
IDLbS ah ekel OS eo, Se er i nae eid my Sr men ys Slory Sony 448 
IDetocen AOL Calum terelni slaw vc 6 sos ced cele ew ae we wl be See ie Ene SNCS) AIR Ris) SEMIN Meee 404 
“EG hoy Maly matey ator @enelel a: gest cle t: hy Zin i air nr OMrer eq lor Puc he ore ware pm 49 
INEGERETTONATIO CO ELEL EIA Ws. se Acx.a < vie S Gokiw geweeee Sateie aor al en eeke NURS < Mik Seliguk Una ies Oe RRS HAE Rate 39 
HUM as Tatre TE GLICTERTIELE Wie ie wis w x.s.Gne.e wav id Rial s Sch phen Wiele SW RUE Syme olen RENE k eekay IR enero 38 
RE EIAE OUI TAT MIE ack ce Ew a wk oe 0 a 6 GER N ook RR POROUS RIT RIS ORLE CUTS sheer eI CERT 23 
RB EUTA CARLO TL GEST iis Ata cB are aisle. auahs. W veuw lw 6 Weave v OTS bo RCRRE de Mile WENO i vee OURS Sue nun UR Ne 21 
Rieter sicter-in-law or half SIStéfs:.. .. fesse esas Cb os Cee eee ec 6 SS ek We OSE Re 20 
OL a a ee Sere ewe were re ere Se a hy” 13 
Pecla:. Pee a ee re eet re Mery eye SO ee aS * f 
RARER NERRE ee CPOE kc, Sis 40k kon pis Sle. 8 dnd Rb b anel eB REMIRTN, Cie a RRR De, Roe RUN Stet een 6 
high 0 oo tte EN Sf SO, i ee eee ee eer seo pe: 3 

CSaunioth alt Sty oat et ee a ners en tem a. IR SIN Mer Bee Tn Sf 2* 

(Rieiudnhtamts (Mn ake tn) a i reer et rrr een Me 187t 
(Ue Sa oct A a an wnee Mrww men) fan Pet rf 2,219 


*1 male and 1 female. 
+162 males and 25 females. 


’The townships studied were selected with the advice and assistance of Professor T. E. LaMont and 
J. N. Efferson, of the Department of Agricultural Economics and Farm Management of the New York 
State College of Agriculture, who had made land-utilization maps of Genesee County in the preceding 
year. ; 

4Jane Becker, Ethel Lund, and Lucile Coggshall assisted in taking the spring records. Ethel Lund, 
Ruth Henderson, and Margaret Tyler assisted in taking records in the other seasons. 
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Of the homemakers, 89 per cent were keeping house for their husbands, 
and most of the others were keeping house for their sons, brothers, or 
fathers. None of the women were employed as paid housekeepers, 
households having paid housekeepers not being included in the study. 
There were 177 more males than females in the households studied. 


SIZE AND COMPOSITION 


One of the problems, in a study such as this, is to determine how to 
measure the size of the household. Any household has about the same 
relative size when measured by the number of persons, the number of 
meals served, or the number of lodgings, but for certain purposes one of 
these measures may be slightly better than the others. All of these 
measures were used in the present study, but the number of persons in 
the household was used the most often. This measure is easy to cal- 
culate and easy for the reader to understand. The number of meals 
served was used in studying the effect of size of household on time used 
for food preparation and dishwashing. 


Both the number of children under 15 years of age, and the age of 
the youngest person, were used as indicators of composition of the house- 
hold. In general, the age of the youngest person seems to show more 
clearly the relationship between composition of the household and time 
used. When the number of children in the household is used to indicate 
composition of the household, the time spent for care of individual fam- 
ily members usually increases with the number of children, a positive 
correlation. When the age of the youngest person is uséd, the time spent 
usually decreases as the age increases, a negative correlation. 

The average number of persons in the household was 4.4, but the 
number varied from 2 to 13 persons. More than half of the households 


could be classed as small, since they consisted of two, three, or four per- 
sons (table 2). 


TABLE 2. NUMBER OF PERSONS IN THE HOUSEHOLD 
(502 farm households in Genesee County, New York, spring, 1936) 


Number of Per cent Cumulative 


Number of persons 


households of households per cent 

Gg JUSS Ee ee Sa a Pe 2 a 75 Lo 15 
RM ae ie ie AE iets 5-084 Ok «ats hiv BD Go wie whe BO Lit 22 37 
1 eet Cat Re L/S SERED TRICE RITE, ae SET Nae 22 59 
pT a ea A aT TUPI, is shove co IG, Wiha one Si gh a aware eh 86 ily¢ 76 
RM et ta Pa Me oF Oe ate ote d vce ov ad Seo 0's hd Se 43 9 85 
NR AA eee DIR pid crn hd Ga Hiss ee hd n'a We Sa Goes wy 37 cf 92 
RR es the he 6 es ie Radia e ae lals Pa HR oe 6-0-2 21 4 96 
PER MT Wa ON MORNE esl or carir WEA eS 6 bev aed a's ole, 2 ae 17 4 100 

SUNAMERN Se RNC ee MN hao sels woke Sinks ape k sk Dae ©. aS 502 100 DO 


The number of individual meals served included regular meals served 
to household members and to guests, and lunch pails packed for members 
of the household. The number of meals served during the week varied 
from 28 to 275, and averaged 96. An average of about 3 guest meals 
per household were served during the week. 


The number of lodgings furnished was calculated from the number of 
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nights the household members were at home and the number of lodgings 
furnished to guests. The number of lodgings furnished during the week 
varied from 13 to 91, and averaged 31. The 502 households furnished 
a total of 195 extra lodgings during the week, or an average of 0.4 per 
household. 

In half of the households, the youngest person was 15 years of age or 
older (table 3); in the remaining households, there were trom one to 


TABLE 3. NuMBER OF CHILDREN UNDER 15 YEARS 
oF AGE IN THE HOUSEHOLD 


(497 farm households in Genesee County, New York, spring, 1936) 


: Number of Per cent 
Number of children under 15 years of age oR ceanias OF househone 
(8) a a ees ek Pe ORE a Aor A er ee Smee oo See ONS Gost ep ach 250 50 
Te oe ee cade deci ae ee RE ns ae re Be Pe BRI a ad een er ge rR RNC RMN. Se 101 22 
DY ec oO ee oe ae oe Ae an eh Sake, A Bec Gat cit on kt 62 13 
8) i a ee a eee TY ee Mee eee tre Rie ee Re seme AI 8 Eds oR 31 6 
al (ogo maVennel Sty ae See aD Een Meee Tee ane eater See in SA eA cee or 43 9 
MING Gece aGeaed Ie ra aA De, GALA eh me ticoey auieteotis ee Ner tegen Seer Meo ie este DRM ay 497 100 


nine children under 15 years; only 9 per cent of the households had four 
or more children under 15 years of age. About one-fourth of the house- 
holds had children under 6 years of age, but only 5 per cent of them had 
children under 1 year of age. In 63 per cent of the households, the home- 
maker was the only female over 14 years of age. More than half of the house- 
holds of six or more persons, but only 16 per cent of the households of 
five persons, had one or more children under 5 years of age (table 4). 


TABLE 4. NuMBER OF PERSONS IN THE HOUSEHOLD, 
AND AGE OF THE YOUNGEST PERSON 


(492 farm households in Genesee County, New York, spring, 1936) 


Per cent of households where the youngest person was- 
Number of persons eae it 

Under 5 5-14 15-24 25 years 

years years years or over 
ON ee en ae 73 0 1 3 96 
RO MEMENTI ES Cen Hei) or Soe wine kaa yee Emo 107 5 16 34 45 
SEMIN SRE RCI eit ane Ais, 5 luca. 5 ANS sh 109 18 33 31 18 
REDS S56, Wain on Abwow WER 85 16 55 24 5 
OMOGRINOTO tts eiiete hr alae keeles wb 118 54 39 6 1 
WAAL MOUSENOIAS, 66565 ls en ele 492 21 30 20 = 29 


Children under 15 years of age comprised half of the persons in the house- 
holds of eight or more persons. 


ILLNESSES 


Relatively few of the homemakers reported that any person in the 
household had been ill during the week preceding the interview. There 
were 95 homemakers who said they had been ill during the past year, 
and 43 of these had been ill for more than two weeks: In about one- 
fifth of the households there had been some illness of persons other than 
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the homemaker during the past year, and in about half of these the illness 
had totaled more than three weeks. Since illness was not usual, little | 
account was taken in this study of the effect of the health of household 
members on the time used for homemaking. In households where there was 
a permanent invalid, the time used for care of family members was 
accordingly high. The homemakers usually remembered more about their 
own illnesses during the previous year than about the illness of other 
household members. 


THE HOMEMAKERS 


The age of the homemakers varied from 17 to 81 years, but both the 
average and the median were 47 years. Two-thirds of the homemakers 
were between 35 and 59 years of age. 


The homemakers over 45 years of age usually were in smaller house- 
holds than were those under 45 years of age. The children in the house- 
holds were usually sons or daughters of the homemaker, but in some 
cases there were grandchildren and others. Most of the children under 
15 years of age were in households where the homemakers were between 
35 and 44 years of age. 


About half of the homemakers had had no formal schooling beyond the 
eighth grade. Approximately 42 per cent had attended high school, and 
11 per cent had had some training beyond high school. ‘Of the home- 
makers under 50 years of age, 61 per cent had had more than a grade- 
school education, as compared with 51 per cent of the homemakers 50 
years of age or older. 


Apparently few of the homemakers had had an Shonen to study 
homemaking in school; only 47 of 502 homemakers said they had had 
any training in homemaking in school before their marriage. Nearly 
all of the homemakers said “that in their youth they had learned about 
homemaking from their mothers. 


A total of 359, or about 75 per cent, of the married women said they 
had been gainfully employed before their marriage. Less than half 
of these had done housework outside of their home, although this was 
the most frequently mentioned occupation; several had taught school, 
clerked in stores, or done office work or nursing. There were 77 differ- 
ent occupations reported. Most of the occupations would have been 
classified as unskilled labor, but probably the homemakers earned enough 
money to support themselves. 


iri HOUSE AND TES’ BOUIPMENT 


No attempt was made to study housing conditions in detail, but those 
conditions which might affect the homemaker’s use of time were recorded. 
The large pieces of equipment and the more important conveniences 
used by the homemaker were listed. 


SIZE OF THE HOUSE 


Most of the houses were large, averaging ten rooms (table 5). Half 
of the houses had eight to ten rooms; the smallést had one room, and the 
largest had eighteen. Not all of the rooms were used regularly. In 
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TABLE 5. NuMBER oF RooMs REQUIRING DAILY CARE, AND NUMBER 
OF ROOMS IN THE HOUSE 


(497 farmhouses in Genesee County, New York, spring, 1936) 


Number of rooms requiring daily care 


Number of rooms 


in house Less than 4 | 5 6 7 8 or | Total 
4 more 
Number of houses 

WBOSSEUMAIN ds ac satan stone 9 8 12 9 38 
Pee ons Che alee eles 6 9 10 5 1l 41 
OY ays Soe eR eee 13 12 16 14 16 14 85 
ROM Pisce! oval eieuene ee dd 1 be 17 17 12 10 79 
(OS eee eee epee 14 ra 23 20 6 10 84 
Vi arte’ ene eee eee Sareea 10 12 12 5 =! 48 
ROrsmnOLe!. nk. cee ib¢ 18 23 22 19 23 122 
Mligtalarercunte te 80 82 113 92 67 63 497 


order to obtain some measure of the intensity of use of rooms in the 
house, the homemaker was asked how many rooms required daily care. 
Some. homemakers considered bedrooms as requiring daily care and 
others did not, which probably accounts for a wider variation than 
would have been expected. Half of the homemakers said they had four, 
five, or six rooms requiring daily care. The average number of rooms 
requiring daily care was five; the lowest, one; and the highest, twelve. 


The number of rooms requiring daily care was not closely related to 
the number of rooms in the house. In nearly every size of house, half 
or more of the homemakers said that less than six rooms required daily 
care, indicating that many of the houses were too large for the families 
living in them. Since extra rooms may be desirable in any house, some 
of the rooms not requiring daily care may have been needed. Further- 
more, farmhouses must be large enough to accommodate families of 
various sizes who are operating the farm from time to time. However, 
probably many of the larger houses would never be entirely used by 
families today. 


EQUIPMENT AND CONVENIENCES? 


The houses had more conveniences than would have been expected, 
but these families were above the average financially (page 14). Some 
equipment saves time; some saves energy ; some makes it possible to do 
a better job; and some may have more than one of these advantages. 


More than two-thirds of the households used electricity for lighting 
(table 6). Half of them had furnaces, and half had hardwood floors, but 
only 30 per cent had running water. It is difficult to obtain a good water 
supply in some parts of the county. The number of houses having 
various combinations of these conveniences was less than the number 


5In studying equipment, battery radios which were not working were included because they might be 
easily repaired. If the sink, the washing machine, the vacuum cleaner, the iron, the stove, or the furnace 
was broken or was not being used because of some defect, or if any of these was electric and the house was 
not electrified, such pieces of equipment were not counted because they would not have affected the home- 
maker’s use of time during the past week. If the homemaker used electrical equipment belonging to other 
persons, as a few did, she was counted as owning the equipment, since one of the objects of this study was 
to determine the relationship of equipment.to time used in work. 
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TABLE 6. NUMBER OF HousEs HAVING VARIOUS HOUSEHOLD CONVENIENCES 
(502 farmhouses in Genesee County, New York, spring, 1936) 


Convenience Number of Per cent 

houses of houses 
ESCH iy TOL eee Eee es ere ony Pac tek Maxvay tale, aus lond a, ew pie Ara Slauens Oke sls 346 68 
EFernce ROO Ch OOLG Sie eae Sarena aie Seco ocie ee is no Soisiotv whwS'e ging cbt ees 266 54 
SETI COM heey. era: eae on ear tS. alte css hg pte nee Buc ee ae ere A RE Dy ICE ee a 256 50 
Re eRe PORTER OTE Petre tere e nn send Seca e ale Ce are esi sanie le hale Wigs sus edo Shale wee 150 30 
DUS eSTSL AD gavel Tying ay: Veto ene: cee gute: Cee a IA OG Ir RE SeCNEy OEM Ofte ar wearer eer ne 206 42 
Peeorrteity and NATaWOOd NOOts 6.8 aes hve ee es Cee eke lee ee ee 187 37 
Bilecrmontura rcantinnin oe wa tens sae a she wicattokamiern soles occhenauthie wa wisee f shscekoke ate 6 ne 129 26 
Rete on wa tenance urnacevmiy.nn 7 Lar atbel tine ca sie cians ss Ginetmiaue eeh els 3 PAL 24 
Reine WateGard ara WOOO 1lOOfS a cost Se New chs cm pds Beal dole e ee eee 105 21 
Furnace and hardwood floors]. 3... 2h ences feet eS Dien tine ene wise ee 152 30 
Blectricity, bard wood floors, and furnace. 1.2 2. 6. ee enh ee a tee oe 171 34 
Electricity, running water, pa Eee Caae ete each hand teor tae. 110 22 
Electricity, running water, and hardwood floors.................0e eee eee 107 21 
Running water, furnace, Gadi hardwoodaloorss& 6... ne Alone Sess bee 87 17 
All four conveniences........... SANIT APRN eas RRO ARO ee ee at eee te 91 18 


having any one of them. Only 18 per cent had electricity, running 
water, hardwood floors, and a furnace; 22 per cent had electricity, run- 
ning water, and a furnace. 

The radio was the most common piece of equipment listed ; two- thirds 
of the households had electric radios and 18 per cent had battery radios 
(table 7). A total of 79 per cent of the households had washing ma- 


TABLE 7. NUMBER OF Homes Havinc CERTAIN HousEHOLD EQUIPMENT 
(502 farm homes in Genesee County, New York, spring, 1936) 


: Number of Per cent 
epee homes of homes 

ReercHlelnee a Shee, ae ee ee RIS Ss ble Sota ees Aaa MRE Ia he 421 84 
Sst ease tt CR A aN eS rea ate tls akon stewie. Wertauaduaae bare ego oh a tn Vas), yel aha hs 331 66 
EN ROAM Te he a eA frerg eae gs: Ste ok Soler os weiter Kame ke vite baal BG 90 18 

Washing machine......... pe See te WA CANS alates bhsconic Sede. 401 79 
OEE LIC RT tae ET a OS Ole, 0 Nate HALE rene 293 58 
Be PO WCE cts Fhe tie or kine Ghee Pee nese tine hemes hn eee 62 12 
Sn Ey aside SIME Aires a ipteeaiere! side wlapctsioa elutes oh ehe wi sie: a/e enh Bye 46 9 

RPE UM CLETTILC Leer ret esse Str ade D stersr lees ke efosn Or orsin se bla ah eb esjieoe a hire toe 289 57 
Ves PRES oA ke Ea ee 8 ce Re 5 eS TS CII OSCR eee meer reer 227 45 
BE eet atin 2 SP a Be Rs Sa A a eco € er ee 62 le 

eS Ge ia PUR ene, cog colin t eghe So a ee tee eid 8 le. « Cobnwia Baia we 209 42 
REE PTT PTR es, hee, oh eRe thee hd Sha bla p atone a te abe Sion e 135 Di 
EET Ee ceo tee ou. epslinila: aves avatiousih js eteas's. areie ayia tere 68 14 
is ontaye Dave ty sia pater A AB AR aM ee OR a eee 6 1 

NTT PE Seren Mens 2 SA ca tet eel sual VON eT oe Sienelinley We Ps B's S96 496 99 
[ig Rate = 1 a ee I On eR a ey SP ree 320 64 
APR ere ete cr PST Mane ba Fig te eke wus elle e0a/ ey, «cts sie ere fh 169 34 
EN Le eas Giese EG HOE 8 Dk BS GF Gi aid e ReGE ae Kale G5 lds 7 1 

I ee Aas lac Gal eosin 4, Un nw Do 6s invereia, odes e Be sas 285 57 

BYR ELT gaa Tna Cp kl ONeN De. on Eng Rea et Ree PORCINE BORON BOC Re eae eRe 117 ao 


chines, three-fourths of which were electric. About two-thirds of the 
families used electric irons and one-third used sadirons. Electric ironers 
were owned by only seven families. More than half of the households 
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had a vacuum cleaner; and three-fourths of these were electric. Less than 
half of the households had an icebox or an electric, gas, or kerosene re- 
frigerator, and, of those having either, the majority had an icebox. More 
than half of the households had a telephone. Only 23 per cent had a 
bathroom. 


About three-fourths of the homemakers used wood for the cooking 
fuel in winter, and 40 per cent of them used it in summer. The home- 
makers who used kerosene, electricity, gasoline, and gas in winter used 
the same fuel in summer. Of those using coal in winter, 17 per cent 
used coal in summer, 26 per cent used kerosene, 23 per cent used wood, 
and 17 per cent used electricity. Of those using wood in winter, 54 per 
cent used wood in summer, 25 per cent used kerosene, and 10 per cent 
used gas. Of those using both wood and coal in winter, 27 per cent used 
_kerosene in summer, 14 per cent used gas, and 45 per cent used wood 
and coal. There were 16 homemakers who used electricity for cooking 
in winter and 49 who used it in summer. There were 40 homemakers 
who used gas in winter and 83 who used it in summer. On some of the 
farms visited there were natural gas wells, and it is usual for the owners 
of such farms to receive gas for their own use as a part of the income 
from the well. 


Half of the homes had furnaces for heating. Most of the other 
houses were heated by coal or wood stoves. In 5 per cent of the house- 
holds fireplaces were used, but these were in addition to some other 
method of heating. 


Electricity was used for lighting in 68 per cent of the homes, 18 per 
cent used kerosene, 9 per cent used gas, and a few used gasoline lights. 


Time-saving equipment 


When the homemaker was asked what equipment she had which she 
considered to be the most time-saving, no list was suggested to her. The 
chief value of answers to this question, therefore, is that they represent 
the spontaneous replies of a large number of homemakers, and indicate 
that almost any piece of equipment may be considered time-saving by 
some person. 


More different kinds of equipment used for preparing and cooking 
meals were considered time-saving than for any other household tasks. 
which is not surprising since so large a proportion of the working time 
is spent on this task. The washing machine was the one piece of equip- 
ment most frequently listed, with the electric iron second and the electric 
vacuum cleaner third (table 8). More than half of the homemakers 
using washing machines, electric irons, electric ironers, electric vacuum 
cleaners, and electric stoves or hot plates, listed them among their time- 
saving equipment. Electric washing machines, irons, and vacuum clean- 
ers did save time, as is shown later (pages 48-49 and 76). There were 
not enough electric stoves and ironers to permit comparisons. 


If a check list had been used, recalling various kinds of equipment to 
the minds of the homemakers, the number reporting different kinds of 
equipment as time-saving would probably be changed; the relative fre- 
quency of mentioning certain types of equipment also might be changed. 
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TABLE 8. NuMBER OF HOMEMAKERS MENTIONING VARIOUS PIECES 
OF EQUIPMENT AS TIME-SAVING 


(501 farm homemakers in Genesee County, New York, spring, 1936) 


» 


Per cent of 


Homemakers mentioning the homemakers 
equipment as time-saving* having the 
Equipment equipment 
—| who mentioned 
it as 
Number Per cent time-saving 

GMINA CHING G35 oe awe. Ur eG ke ee 270 54 67 
RMR PMRETCIII ER: oka 8 og ko ier ie ee Roe es 179 36 56 
Eerie: VACHINIT Cleaner fo, % carson Psiciw mii wists bied + « 172 34 60 
Prec teein or electric tants. oo ye ei ote eee 45 9 13 
Rem MEME IEDRGE. 2a. ire ei at te, ook es 37) Swe ee bro alon Lasers 41 8 27 
oS RU ES ee Sa a Dee a ee ee oS if 35 
LEU 5 OS gr es a nk a ec a oo 6 47 
ieee toe Or NOt Plates, «sc 2s se «wo wcerohe «Cees, eres 32 6 56 
RM COT ee re Sate eo WPS ce aes Mee ek 22, 4 se 
EUSTON OL SRS 9 Sak el a eR a oP ea Mien SIRS 19 4 

Mr acerless. COOKer-Or StEaMIeEr)®. cies es ercdiee sect ees 18 4 

Pet IL CEN ft eR Pe eh he) Cease rra Pe keeat 15 3 

COR Ova SESS 30 5 a ah Ria ap aca De AR ei ieee Set el 14 3 , 
Congoleum or linoleum rugs... 5... aoe lk ce ck 1 2 Aes 
eR UPEE MECC INE RS So ORG ares hae eeede Gee 11 2 ae 

BUMS DEMIR en Mee hed gee ee ees Se a Te ae 11 2 8 

OL SS eS Ss BR eae ek rR ee a gee 9 2 8 
LT STENTS CTT ages RR eae ae nee nee eee 8 2 ~ 
OES AWS VTS en A Se OE Sate? a ROO i aad 8 2 as 
MEE MCE GE PET te a ot ey Se ee ee) Se 8 Y ae 
Ree eC MIO Ty te eA ae aca ee ie coh aligned Kee oe cb 8 2 Fe 
Reem TIOOEO ES nn. Ss avert e 2 ose a eRe i 1 % 
Ree LEOET Mua ie aie fe ho ee a eee aed EE el 6 1 86 
ULos SIRT: ee gi 7 nae a Re as Se wa deny ate 6 1 ae 
RMN Eee etree nee fe gs nrteae eote  aee UE  e te  it 5 1 2 

Wen PEmeKTCISIENE., 6) las hoe ker. So waldo ok Fae hoe 67 13 sa 

0 UIE Se 5 Se ea in i de en at a ei 70 14 


*Some homemakers may have listed more than one piece of equipment. 


Running water and electric lights would probably be mentioned by a 
higher proportion of the homemakers using them. As a result of the 
information gathered from these homemakers, a check list could be made 
and used in the future. 


FLOORS AND FLOOR COVERINGS 


Little was done with the information about floors and floor coverings, 
because time used for routine care of the house proved to be associated 
with the number of rooms requiring daily care, and because the type of 
floor and the kind of floor covering varied widely as did the size of the 
rooms and the intensity of their use by the family. A good softwood 
floor may be easier to take care of than an old hardwood floor, and any 
type of floor may be covered with a floor covering which makes cleaning 
easier or harder. 


More kitchens were found to have hardwood floors than any other 
room in the house. About 60 per cent of the kitchen floors were soft- 
wood and 40 per cent were hardwood. Nearly all of the other rooms 
had softwood floors. 


Nearly all of the kitchen floors were covered with linoleum or a 
printed floor covering. The dining-room floors were usually covered 
with linoleum, a printed floor covering, or a large rug. Practically all 
of the living-room floors were covered with large rugs, and the bedroom 
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floors with small or large rugs. Half of the stairs were bare, and one- 
fourth had rubber treads. Most of the back-room floors were bare. 


FINANCIAL STATUS 
The number of farms in the different land classes and farm classifica- 
tions is shown in table 9. A comparison of the percentage of records 


TABLE 9. LANpD CLASS AND FARM CLASSIFICATION 
(502 farms in Genesee County, New York, spring, 1936) 


Number of farms in land class* 


Farm classification Total 
III | IV | V 
TDYSVSN? =. ack gs ee ey ee oa Sie Ae ere Case ee eke a 8 8 2 18 
1 SNe OO kas Re ed eg En ee aa tA AS, AOR 48 63 28 139 
SOC eee SRE) re ons Sdeke Bids OR ES OG 28 87 96 211 
DUANE rats Sx aes)» ski agtase + « 6ie eee rae eee 7 18 56 81 
JON gaa WIGS Re See ea tO ee ae eee tre 0 3 15 18 
TONGA SSO ts. aie a eee: imi MIR a A a) crate iocoyener seu 8 10 17 35 
Ao tal tcc eae itera «bio watan Be eee teem eet 99 189 214 502 


*The land is classified numerically; the higher the number, the greater is the intensity of use to which 
the land is adapted, and usually the higher is the farm income. The farms are classified according to the 
size and condition of the buildings, and some other factors. Occupied farms are classed as poor, fair, good, 
very good, and excellent. This is virtually a classification on the basis of income over a period of years. 


obtained in each land class and farm classification, with the farms in the 
county as a whole, indicated a tendency to obtain records from the more 
prosperous homes. More of the records were obtained from families 
with good, very good, and excellent farms, and in land class V, than if 
they had corresponded with the distribution for the county as a whole. 

Records of capital, indebtedness, and net worth were obtained from 
199 families. The distribution of these families within the different land 
classes and farm classifications was nearly the same as the distribution 
of the entire group, indicating that they could be considered as typical of 
the group. 

The average capital for all families reporting was $9565. About two- 
thirds of the families had less than $10,000 capital. The average in- 
debtedness for the families reporting was $1412, but more than half of 
the families had no indebtedness or very little. When the indebtedness 
for each family was subtracted from the capital, the average net worth 
was found to be $7818 per family reporting. 

Farm classification was more closely associated with capital than was 
land class. Capital increased consistently with an improvement in the 
farm classification, and tended to be higher in the better land classes. 

Total indebtedness was decidedly higher in the better land classes, 
and tended to be higher in the better farm classifications. The ratio of 
debts to capital tended to increase with an improvement in land class 
and to decrease in the better farm classifications. 

Net worth increased decidedly from the lowest farm classification to 
the highest. It tended to be about the same in all land classes. 

There were about three owners to every tenant. Net worth and capital 
for tenants increased with land class, but was not related to farm classifi- 
cation. 
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Previous studies have shown that capital is a better indication of a 
farm family’s financial status than is income.* Therefore it was felt that 
farm classification, being closely associated with capital, could be used 
as a measure of financial status. 


Of the homemakers 50 years of age or older, 42 per cent were in the 
group of families having a net worth of $8950 or more, as compared 
with 32 per cent of the homemakers less than 35 years of age. This is 
to be expected with farm families, in which net worth tends to increase 
with the age of the operator. 


As the land class improved, the percentage of homes that had sinks 
with drains increased, and the percentage that had either a cesspool or 
a septic tank increased. Also, the percentage of homes with a vacuum 
cleaner, a furnace, and a telephone increased. Of those that had elec- 
tricity, the percentage with an electric radio and an electric vacuum 
cleaner increased. The percentage that used wood for cooking fuel in 
winter and in summer decreased. There is a higher proportion of wood- 
ed land in the lower land classes. In land class V, the farmers may have 
had less time to spend in getting out wood, since their farms were largely 
dairy and potato farms. In general, the homes in land class V were 
better equipped than were those in land class III. 


As the farm classification improved, the percentage of homes that had 
running water, a bathroom, a cesspool or a septic tank, electricity, a 
vacuum cleaner, a power washing machine, an electric iron or ironer, an 
electric radio, electric or ice refrigeration, a furnace, a telephone, and 
some hardwood floors, increased consistently. (appendix, table 64, page 
84). Of the homes having electricity, the percentage that had an electric 
washing machine, iron or ironer, vacuum cleaner, or refrigerator, also in- 
creased from the lowest to the highest farm classification. A higher 
percentage of the excellent farms than of the others had both electricity 
and telephone, or both running water and electricity, or both running 
water and furnace, or both electricity and furnace, or all of the three 
last-named conveniences. The type of cooking fuel used apparently had 
no relationship to farm classification. 


As the family capital increased, the percentage of homes having run- 
ning water increased, as did also the percentage having a sink with 
drain, electricity, or a furnace. Indebtedness did not seem to be related - 
to the equipment in the home. : 

As the net worth of the family increased, the percentage of families 
who had one or more of the following conveniences increased: electricity, 
a sink with drain, running water, a furnace, a bathroom, electric or ice 
refrigeration, an electric radio, a telephone; of the families having 
electricity, the percentage with one or more of the following conveniences 
increased: an electric radio, a washing machine, a vacuum cleaner, a 
stove, a refrigerator; the percentage of families having running water 
and electricity or a furnace, or all three conveniences, tended to in- 
crease. 


In general, the equipment was better in the houses on a hard road than 


‘Unpublished data of the Department of Economics of the Household and Household Management 
New York State College of Home Economics. 
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in the houses on a dirt road. The percentage of households that had a 
telephone increased with the distance from a hard road. Ee a | 

From this study, it seems that household equipment is more closely — 
related to either farm classification or capital than to land class or net 
worth, and that it is not related to indebtedness. 

As the farm classification improved from poor to excellent, the per- 
centage of homemakers who had more than a high-school education in- 
creased from 6 to 17; and as the land class improved from III to V, this 
percentage increased from 10 to 17. 

As the land class improved, the number of rooms in the house in- 
creased. There seemed to be no relationship between land class and 
number of persons in the household, but the age of the youngest person 
decreased slightly as the land class improved. 

The average number of rooms in the house increased from 8 in the 

~ poor-farm classification to 12 in the excellent-farm classification. The 
number of persons in the household increased, and the age of the young- 
est person decreased, as the farm classification improved. 


ACTIVITIES OF THE HOMEMAKERS 


In the interview, the homemaker was asked first to account for her 
time on the preceding day.’ The average time accounted for on this day 
by the homemakers was 3 minutes more than 24 hours (table 10). 


ee 


TABLE 10. TimE ACCOUNTED FOR BY THE HOMEMAKER ON THE WEEKDAY 
PRECEDING THE INTERVIEW* 


(489 farm homemakers in Genesee County, New York, spring, 1936) 


pt Time accounted for Number of | Per cent of | Cumulative 
homemakers | homemakers per cent 


“yet “Byenhhic) ONE ae ga) ee OE Oe RT <5 eee Re RCO ey aie ARE oy al 8 50 10 . 10 


Bree a a TINASEOS ce kiss as Mee oh oie dew Ww gw ole oe Re SRR 153 31 41 
ENG EO a Oa a I COR we schon ores SRI Als ws Craigs GG AtWL iN e wt'ece eee 116 24 65 
Spek Thyra TOE RD coh oh b hace ea ae a eR eee eam ae Pare oan ts 97 20 85 
PEROT OCOD TiIMIbES Or TNOLE LT. «oaks ese soak em cube t es 73 15 100 


*The average time accounted for was 3 minutes more than 24 hours. 


The homemaker was next asked about her time during the preceding 
week. The week’s time record was not checked until later, and the aver- 
» age error was 15 hours a week unaccounted for, or about 9 per cent of the 
total time. In general, the time record for the preceding day is probably 
more nearly accurate for tasks performed daily, and the week’s figure 
is more nearly accurate for tasks performed only once a week. If only 
the day’s record had been used, such tasks as washing, ironing, and bak- 
ing would not have been reported frequently, and therefore the averages 
computed might have been less nearly accurate.2. By comparison with 
other studies and from various other tests, the time reported for home- 
making seemed to be reasonably near accuracy. 
’The record for the weekday preceding the interview is called the day’s record or the weekday's record. 
The time used during the week preceding the interview is referred to as time used during the week. 

8The homemakers interviewed were asked questions concerning the time spent on certain homemaking 
and other activities, and any additional time spent on other activities was recorded. It was somewhat 
surprising to find that more than 400 different activities were reported by the women, These activities were 


classified under 33 main headings. The detailed classification of activities of the homemakers is given in 
the appendix (pages 84 to 86). ; 


% 
‘ 
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The number of homemakers who reported some time spent ae 
week on the individual homemaking activities, varied from 487 re 
for preparing dinner to 23 for preserving food (table 11). In 


the 


TABLE 11. NuMBER OF HOMEMAKERS REPORTING VARIOUS ACTIVITIES. 
DURING THE WEEK : X 


(497 farm homemakers in Genesee County, New York, spring, 1936) 


Tink. Number of Per cent of 
Activity homemakers homemakers 
reporting reporting 
PEP mECiie Oa tice eterna CR «ces Kia's cha US toe ae Sas, oT her ee SLES cin 497 100 
IDE ji gover TaaVeeN Se Seah e Gite CDR MERE OCI le tke, SIciaLen ratio ee st Eee 497 100 
Gre PC DALR CIOL. hoc-ccaleee a rcsalh-sors, Siete aS SISTENT ate leackolel getp ase soartos a, wove 496 100 
ARO OUSE beta al ealent anc g) <2) Fark oc 4 Re ee aa es gh 495 100 
URES SOG CST) a se os aie ee ae Cos eC ce ee ee 487 98 
Wrialiwashinouwies kc eareee MI c ee Date Bt Ice cA dee 485 98 
Bee eC EP GUCNTS NORISE 60 IAS sci atiatis 6, Soave hen Meneies tee WiMtOrOME e Tadeiec adsetes gue ’e 483 97 
PRE Tia PIM ESUD DCL 5 city Settee cco o <P% & alia e apaun Pencaknc s REE enee. Hw She wy ccaashace 477 96 
BI ISCEMANOOUS ACTIVITIES S ony ee sa) cate ee gs Mee ROBE nt bo ks leg, ware 472 95 
Preparing breakfast... ..5.0....%% Se Bae has Men Nace OR ee bene PRE TI 470 95 
IB yyakaaey 'Suptedec, "Sut aecees ONG cl once eee PERT Same oh cael doa CNT ACR a Ie Saag 467 94 
NO PO HOM Re le OCR Ken mG tes 465 94 
NED INS CINnel GISNES. 92 oe os asks sins sp IR ie od Can att od) cathe te Sets 461 93 
Pure tees ECA RTASE. CISMEGM a oes sy: oa, > blake Suess, vp tere Sere aeelons seal « tue 443 89 
Wa SIinn chee ete fo cates PAR roe cee aoe trices Meare ea erence Smee ati a 8 442 89 
WR Ce leby OTSE-CLOATI IN. ere Co hea Saks s cepeten stabs Giatb Saad gh Wane eeele vse aks Me 440 89 
AS asi CUDPET CISHES crys ake Fs wok ok, Ne cae Me AR Matera nagas on ko ga nea teet 426 86 
| OPERAS ag in Bee EO Fee a eee OOM alc a re rim oaaay” Yar? dig (Sk ARE a 416 85 
NU Gya (6 Safe dod ance GR ne AAG, 005, aI) Ci nee MeEy, Ge Bre a Oe Re EE sees OE 416 84 
CHER ICI TLS hte: Peter Ota Se CORRE DARE REI Che RET ET Ment ce eer ake 404 81 
LS 25: (at "epet e Rlaa 8 R g  aaaiek,oRSI aRe 400. 80 
Pee SIEGAL ee oo hade eng mcs «sre Shire Pe he de Wak eb Oe coe ee Sis Baws ake 200 40 
Garconindividualtamilysemembersy: .. or a ae ae ipa 34 
Marketing and account-keeping:... 6.8 ois cid ssl cieeMe 6 ce lee ce es 164 33 
re hea ai hee ae Ge, A> cea Segre aren apy he rac ns ar pee See aie Rene cn aeinte Rea” oan 149 30 
Sys PR RN dete re Pepe Scie) ovat ohana et ecen telio tenn) eirth cv aha toserte reac hae 120 24 
Mese TIE AC UICAUIES AUG g cok Os pei hare sate ales ob owiehe rela ay dgena hos 107 : 22 
Special house- cleaning. | OER, RAEN RR a re a ME Ah Sa pe 105 21 
BANCY- WOE nits osc co 5 ote RPS DUNO en Rieta se pubes Blom We he ew eae oe 95 19 
Peeters eaters tke ef, senso helene, Sa Ae kal ie pees ob es 46 9 
SORE SE LV ATCO otis Sats Bin ct nog Sa while se phavehuets SM AMM cls cis eivahes 23 5 
Care of health or illnesses........... Rt chal SeUh ease 0 tee Fee ee 19 4 


*Includes some leisure. 


words, not all of the activities were carried on in every household; fur- 
thermore, the homemakers were not the only members of the household 
who spent time on the homemaking activities (page 31). Most of the 
tasks that might be classed as routine housework were engaged in during 
the week by 80 per cent or more of the homemakers. In all of the 
households, some time was used during the week for meal preparation, 
bedmaking, daily care of the house, and dishwashing. In less than half 
of the households, time was used for packing lunch pails, care of in- 
dividual family members, marketing and account-keeping, sewing, special 
house-cleaning, upkeep of the house, and food preservation. The women 
who had children of school age usually spent some time in packing lunch 
pails. The women with young children generally devoted some time to 
the care of individual family members. The number of homemakers 
reporting marketing and account-keeping may be incomplete (page 52). 

On the day preceding the interview, three- fourths or more of the home- 

makers had spent time on meal preparation, dishwashing, daily care of 
the house, bedmaking, care of fires, farm work, and miscellaneous 
activities ; therefore these may be assumed to be tasks usually performed 
daily by most homemakers (table 12). For homemakers who had chil- 


. 
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LE 12. NuMBER OF HOMEMAKERS REPORTING VARIOUS ACTIVITIES DURING 
i, THE DAY AND THE WEEK PRECEDING THE INTERVIEW 
» (497 farm homemakers in Genesee County, New York, spring, 1936) 


Nea , Number of homemakers Per cent 

0 alll reporting for the preceding— reporting for 

Activity the week who 

: reported for 

Week Day the day 

“Any homemaking activity. ........ esses eee ee eeeeee 497 497 100 
MISE DINS ANC FESMNS i Ga «ea bie ke spa die ho Whe = on hee 497 497 100 
Personal CATE Sic ss Eee OE Oise as Beda te en 8s gis 497 497 100 
PC ACITUT SICALS ps INSEE inv Dinesh sows, a/e'ptk © Bengal deals 497 497 100 
POO AMMO TS LOM tate. oto Wk. «dies s Seech id sipleie ayy s os oe 496 492 99 
RB SE HOTIIRIISE Wie oc ces Dts ins, 5 wR steeet cia MEd oh lle oso adem 495 490 99 
PP Orc DTCA ETGSL. 5 oho civ Sviote's le by aia ee 4a eta LM als 470 464 99 
SEP RG Pos RR hy WIR 6 n6- Sop hin OR we baehone ls sb aaa 404 397 98 
TL ALLER OURO GS ice eae ARSE MME se ctoics0-(esoas [etoae ber erin Shs ae oko 400 393 98 
BRST iss 5, seis « hkag Oe Rk Aue a hres rave Ron ab etinichone pM Escala © 485 469 97 
ATE MEOUS A CEINIGHS Gh cs a 6 ols'his) ald ic oelemicthn > pial 472 456 97 
PCR TPIT PE SSG dy MG 9 GM 4% boa md dam Woe Wrage whee rae 467 450 96 
Washing breakfast GISHES OR srrkk pioke ke Cacia Re ce 443 422 95 
PrepariS SUDPET......- eee dee eee eee tent e eee 477 449 94 
Care of individual family members..............60.- Ly, 161 94 
PATA TIO (CINIICT «S535 ee os ob, 4, ui vn Ras» eS ee a 487 455 93 
PC Rae PUTICHPTIALIS, « «5 <0 «A ule bye: vickoK sens dik ie Winte 200 184 92 
ADA CUES OL MIASE 5.60 SUG AS Ce etbveig ih 9) 6: doe Wo.mom hy Soares Wo ens 483 440 91 
Pe@SIne SIU DEY \CISNES, 6h cic. ou Sin Bam win se tye is fe dip wham es 426 384 90 
Pasruraaie? CISNES y i045, 55s. ale mie shasein 1S awe, Orie prety 461 403 87 
RO) GIMP AW OL PES Ea Cierra Ur ghavers aint a) siete dacs bousme as cdrape mas obs 149 118 79 
RUIEeHOUSE-CIEATING 2. S15 aie pie e's shies os aie Ae ee oe 105 76 72 
Marketing and account-keeping............0.ceeeeee 164 97 59 
BADCY WOLKE so. eM Be ek WW ere ewes Hints wim ewe Ale we 95 47 49 
RUN ISS. CS UN. Puce ellie s eS a ade a diba geet Bee 465 Ze 48 
MGITAPONtY QCCIVILIOS, A. OSs \ Alan ted sv Goaas eR eee ai 107 49 46 
ROS WUT LIOAe N NG ergs aie eee EG. OMMERM Is, oe Ore reeeentia mbuaeyanerntie el Sum bac 120 48 40 
Mengingais.'.). ss. Boe IER & ik tek, SIR a ee sete oot Us 416 109 26 
SARE. oh 6 img ‘slg hve. oN SWE SEM NAS Slee nee 442 99 22 
DEPIESTEMR SPOE Bio a ha es hee icles AiO Rie S/S AE Le Rate 416 92 22 
WY GSI DOUSE-CIGANIN Ge Cie oss is) clé bons e ow een biG bees 440 69 16 


dren in the household, care of individual family members and packing 
lunch pails were daily tasks. Mending, washing, ironing, and weekly 
house-cleaning were usually reported about once a week. Marketing and 
account-keeping, fancy-work, baking, community activities, and sewing 
rs epee | reported about twice a week by those homemakers who did 
them ata 


In general, a larger percentage of the homemakers in the households of 
only two persons engaged in the various homemaking activities, than in 
the households of seven, eight, or more persons. However, a smaller 
‘proportion of the homemakers in the small households reported time 
spent on baking, washing, mending, care of fires, packing lunch pails, 
sewing, and care of individual family members. In the larger house- 
holds there was some tendency for a smaller proportion of the homemakers 
to spend time on washing breakfast and supper dishes, bedmaking, special 
house-cleaning, other work, fancy-work, and miscellaneous activities. 
The percentage of homemakers reporting farm work was highest in the 
households of three to seven persons. The percentage of homemakers 
who spent time in ironing was highest in the households of four to six 
persons. 


As the number of children in the household increased, the percentage of 


homemakers who packed lunch pails and of those who cared for in- 
dividual family members increased. The percentage of homemakers who 
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reported miscellaneous activities, bedmaking, washing breakfast dishes, 
weekly house-cleaning, washing supper. dishes, ironing, other work, and 
sewing, was less in the households where there were four or more chil-\ 
dren than in the other households. The percentage of homemakers who © 
spent time on fancy-work decreased from 26 to 7 as the number of chil- 
dren in the household increased from none to. four or more. The per- 
centage of homemakers who reported washing, baking, and taking care 
of fires was higher in the larger households. 


TIME USED 


About one-third of the homemaker’s 24 hours was used for home- 
making activities, 4 per cent for farm work, 45 per cent for personal 
activities and sleeping and resting, and the remainder for miscellaneous 
activities (table 13). 


TABLE 13. DISTRIBUTION OF THE HOMEMAKER’S TIME DURING THE WEEK 
(497 farm homemakers in Genesee County, New York, spring, 1936) 


Het Average hours * Per cent of 
RCeNaty spent on activity total time 
IEROHE TT aia Ces emer e ear sicker th ckeiedee acca 51.9 31 
OOUEDTe Data LiCl mee er AP Raed Lateran roi clk See ah Mena, ARS 16.4 10 
PD tslnyyas let eee ae obese eh vsme nse hans ane ecrevag i. kr ara Shame ieabacrs GOs cuene bae2 4 
GanerOrsnOlice ae ee wn eee tie thea eke AAC eL phe nye Sey Sami erate Rete 16.3 10 
@arevolclotiinosand household linens. 4h ei ee ole ene oe 7.0 4 
Case omindividualtamily, memberstrern sm cunt. eicienare ceeha canoe B97 2 
Oe ee ue PEM eg ara ihn alien qidea a ems S hucuetan ane ou Magers 1.55% 1 
I PLISEE Quilty gets Ala. Ee en a OPO WN ORE eer ae Sa ee 6.8 4. 
OUBTES Wyle Sone CEE al See Sree 2.0 1 
RGUSGHTc Males CepIil ome Aag tees cl ma vi eeaiers caieuclarmetcnenens LEaiers cueg Worse ells 74.5 45 
Wises ancemetscellaneous aCtivitlesias W.i0.c ume cislens sain Scincla souens 6 17.5 10 
Wma ecomnteciro neue ns cust hetite coc totem head fo lan. Skee nnueine) SA coetounl cuticles 15.3 9 
MING) tcl MPUNN EN. ote fon ShcTS et ore, ch onore ec c¥eteee tare tal o loten or ee ehor ate enitcas Pomerera gehts) ona kent 168.0 100 


The time used by the homemaker for homemaking averaged 52 hours 
for the week, varying from 5 hours to 120 hours. The day’s average 
was about 8 hours, varying from ¥% hour to 16 hours. When the time 
used for farm and other work was added to homemaking, the homemakers 
worked an average of about 61 hours during the week. 


The average amount of time used for sleeping and resting was more 
than one-third of the 24 hours. Only 10 per cent of the homemaker’s 
time was used for leisure and miscellaneous activities, and 9 per cent of 
the time was unaccounted for in the records for the week. 


The time used during the week by the homemakers for some of the 
activities was exceedingly variable (table 14; and appendix, table 65, 
page 87).9 This was especially true for care of health and for fancy- 
work, which were not reported by a large proportion of the homemakers. 
However, for farm work and care of fires, which were reported by 80 per 
cent or more of the homemakers, the amount of time spent was highly 
variable. 

9The amount of time used by one-half or more of the homemakers was between the first and the third 


quartiles, and therefore the range between these quartiles indicates the usual amount of time spent by the 
homemakers. 
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TABLE 14. VARIABILITY IN TIME USED DURING THE WEEK 
(PER HOMEMAKER REPORTING) 


(497 farm homemakers in Genesee County, New York, spring, 1936) 


Homemakers Minutes used during the week Quartile 
reporting coefii- 
Activity ee 
Number | Per cent | Average First Median Third bility 
quartile quartile 
Any homemaking activity... 497 100 Saldio 2,500 3,100 3,700 19 
Food preparation.......... 496 100 984 810 960 1,160 18 
Preparing breakfast...... 470 95 171 110 150 210 33 
Preparing dinner......... 487 98 352 240 360 390 25 
Preparing supper.. eer 477 96 241 180 210 300 29 
Baking SAS ORE ho. ey 465 94 210 120 180 270 42 
Packing lunch pails. . ; 200 40 if 50 60 90 oo 
TOG Wesel. aes 485 98 446 320 420 560 29 
Breakfast dishes......... 443 89 150 110 110 210 45 
emmer dishes. eeu. !. ves 5's 461 93 180 120 180 210 25 
moper dishes. ily yas. +0). 426 86 158 110 140 210 36 
(SATE POL MDOUSC a it-cse Mls, sone eeheis 495 100 982 690 910 1,210 29 
Daily care of house....... 483 OF 383 210 360 480 38 
Weekly house-cleaning. . 440 89 PAG t 120 180 240 33 
Special house-cleaning. . 105 21 334 120 240 360 50 
GBTenoMMAIGeS Ges. eee wee 404 81 269 110 210 420 74 
Isfashonten aber aeeeya ky Gao eer aad 467 94 101 70 110 120 23 
Upkeep of house......... 46 9 411 150 330 480 50 
Care of clothing and house- 

hold linens: 

VWietSenbateeds 6s Sn n ee ere 442 89 189 120 180 240 33 

ORL O iis! 515 snc eure sso veers 416 84 149 90 120 180 38 

BPMN CTICUOCS, «uc 5 aus’ s «ew be tage 416 84 97 50 60 120 58 

MIU. someaie «eheereiens wiers 120 24 191 60 150 240 60 
Care of individual family 

THEMIDSLS 24. ives weet Pies. ill 34 669 210 470 900 73 
Marketing and account-keep- 

ATO a Sh Vee ais Wie este ws 7 164 33 235 120 180 300 50 
Food preservation.......... 23, 5 260 90 180 330 67 
iy Signe Obs) © ae a er ene 400 80 515 140 320 700 88 
(EET WOLKs ctv is Ae teee eo mies Rite 149 30 399 90 210 480 93 
IAN OCVE WORK cis seis sw veg a ease 95 19 330 90 180 450 100 
Community activities....... 107 22 289 150 210 390 BT 
Miscellaneous activities. .... 472 95 984 420 840 1,320 54 
Sleeping and resting........ 497 100 3,666 3,360 3,570 3,950 8 
IPGFSOTal Gare wil<. os oa Wk a els 497 100 251 140 210 330 45 

SHBtitig MCAS Mon. wiv ewes 495 100 BOL 420 560 630 19 
Care of health or illnesses... 19 4 488 120 240 840 150 


There did not seem to be any relationship between the amount of help 
received on a task and the variability of the homemaker’s time spent on 
it. 

In general, the time used during the day for the different activities 
varied more than did the time used during the week (table 15; and ap- 
pendix, table 66, page 88). For tasks performed usually only once or 
twice during the week, this might be expected; for routine activities, the 
greater variation in the day’s time may have been because help was 
received on certain days and not on other days. Also, it is possible to 
plan a day so that less time is used for homemaking and more for com- 
munity activities or leisure; or to plan so that less time is used for meal 
preparation on days when other parts of homemaking, such as washing 
or weekly house-cleaning, are to be done. 


Both the size of the household and the number of children under 15 
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TABLE 15. VARIABILITY IN TIME USED ON THE WEEKDAY PRECEDING THE 
INTERVIEW (PER HOMEMAKER REPORTING) 


(497 farm homemakers in Genesee County, New York, spring, 1936) 


> 
Homemakers Minutes used during the day Quartile \ 
reporting coeffi- 
Activity cient of 
: s varia- 
Number | Per cent | Average First Median Third bility 
quartile quartile 
Any homemaking activity... 497 100 493 370 500 610 24 
Food preparation. ......... 492 99 139 100 130 170 27 
Preparing breakfast...... 464 93 24 15 20 30 38 
Preparing dinner......... 455 92 48 > 30 50 60 30" 
Preparing supper......... 449 90. 37 30° 30 45 25 
3 CTO a ead SPA se ae eee Dey 45 62 30 50 80 50 
Packing lunch pails...... 184 B71 15 10 15 15 ilyé 
Dish washiie sco. ok es 469 94 65 50 60 80 25 
Brealdast: dishes)... 2.4 <2 422 85 22 15 20 30 38 
Dinner dishes sic sos « 403 81 27 15 30 30 DNS 
Supper Gishes: ci 26 os a 384 Th 24 15 20 30 38 
Care iehenses Woes 2) eo 490 99 160 80 130 200 46 
Daily care of house....... 440 89 64 HD) 60 90 50 
Weekly house-cleaning.... 69 14 106 40 90 120 44 
Special house-cleaning.... 76 1s 72 60 150 240 60 
@arecorstiresay seni see 397 80 40 20 30 60 67 
Beaima kine. wastes seu oe . 450 91 14 10 15 20 33 
Care of clothing and house- 
hold linens: 
Wiashinte eet wae tren cts 99 20 134 90 120 180 38 
PS OTT Oi esas. ead eachonas 92 19 110 60 90 120 33 
DECI OIUD A, cre ta ete ce 3/6 a 109 22 62 30 60 90 50 as 
Soh fo hake Rt ae ea 48 10 108 50 90 170 67m 
Care of individual family 

AMEMIDGSES ACs wre iii de ste 161 32 102 30 Cis 145 co» 
Marketing and account-keep- 

Wc ies du sth clin aes eels 5 97 20 166 90 150 180 30 
armor kk san ic Cron ate, « 393 79 88 25 45 120 106 
Cee a erie. ra tke Ae 3 a3 118 24 142 40 90 180 78 
Haneyew Orie Le ble oie eae. 47 9 115 50 120 150 42 
Community activities....... 49 10 233 130 180 310 _ 60 
Miscellaneous activities..... 456 92 188 90 150 240 50 
Sleeping and resting........ 497 100 530 480 510 570 9 
Rersonal Care sie casenti nacre cr 497 100 39 20 30 50 50 
Botinigetieaise mans ni. ss eis 497 100 79 60 80 90 19 


years of age were related to the time used by the homemaker for all 
homemaking activities; the more closely associated factor was the num- 
ber of children in the household (table 16; and appendix, table 67, page 
89). The presence of children in the household seemed to be closely re- 
lated also to the time used for preparing breakfast and supper, ironing, 
fancy-work, marketing and account-keeping, food preparation, dishwash- 
ing, care of individual family members, and miscellaneous activities. 
The number of persons in the household seemed to be closely related to 
the time used by the homemaker for bedmaking, washing supper dishes, 
baking, washing, mending, sewing, personal care, special house- cleaning, 
and sleeping and resting. Neither factor seemed to be related to the time 
used for any activity in the routine care of the house except bedmaking, 
or for farm work, other work, or eating meals. 

Although the homemaker’s use of time for food preparation, dish- 
washing, and all homemaking activities seemed to be more closely asso- 
ciated with the presence or absence of children than with the size of the 
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*“UNDER 15 YEARS OF AGE, AS RELATED.TO TIME USED BY THE HOMEMAKER FOR 
“CERTAIN ACTIVITIES 


(497 farm households in Genesee County, New York, spring, 1936) 


Number of persons 
Number of children 


Less than 5 5 or more 


Minutes used during the week for— 


All homemaking activities 


Os lS 5 oe See, 7 ae eee Soe Pp Ree Pipa | 2,746 
NMOTELINOLE eres Mose re SC de av as Sleep ro faye ee Sic s tosome Re ToRe rs 3,292 3,563 
Fancy-work 
Oa ees i ALE SAUD, MR AOD ROM he aes 85 | 107 
ih Wave. Saatorn ey, aati: Gee OR REMC 5 ees ENE at em ooo t eee ae 36 26 
Miscellaneous activities 
(RR eae fan a8, cys ot ue AGW st Bt eh cin ER vee, epee. y stereo hemaees 1,055 | 1,232 
REG Tae tUL OT Cetera see re See oa ee ne es ates Nn Toute alk to tomet ones 877 746 
Care of individual family members 
Oks i2e ales Cee een Sa Ua Oat aT eT eas eee Sol Ae ae eer 47 | 76 
NE OLTTAOLGIY Cider cle r or nae EOE RRM, CUNO: Bene Dee Uierren enna 287 456 
Sleeping and resting 
Oe ceotis a oie Ree itr CE ee eRe a ee es Are ee or oa ce Re oe 3,776 3,621 
LOL RETYOL OCR te RC aero Ske Re eee I eee INE whe SUE 3,665 S00” 


household, the time used by all workers for these activities appeared to be 
influenced more by the size of the household than by the presence or 
absence of chitdren (table 17; and appendix, table 68, page 90). The 


TABLE 17. NuMBerR OF PERSONS IN THE HOUSEHOLD AND NUMBER OF CHILDREN 
UNDER 15 YEARS OF AGE, AS RELATED TO TIME USED BY ALL WORKERS FOR CERTAIN 
ACTIVITIES 


(497 farm households in Genesee County, New York, spring, 1936) 


Number of persons 
Number of children 


Less than 5 5 or more 


Minutes used during the week for— 


Food preparation 


RRR Rata ke CLO ey ahe ene SAC 6 OCW LEER si RE 1,002 1,259 

PGE AAT ie AS GER ON ON whe whee LE LE LR ne eee 1,038 ° 1,327 
Dishwashing 

CUM A RAG Rok tr a hig Rh WSR Ow keane t «VRE WAR 513 670 

iL Cpa h actos LIRA eet An SC ae ee ae eee een CAPS Mee enh, « 542 720 
Homemaking 

AJR See MeL ee eee ROE WIE oR Cw MERI ORNS Rw WR ERUR 3,281 3,973 

Mote Ot CEOS at AK Rea Ice Ate Ae ais ou BRE Re 3,694 4,582 


number of persons in the household was closely related to the time used 
by all workers for all care of the house, and to the total amount of help 
received by the homemaker (table 18). Care of individual family mem- 
bers was more closely associated with the presence or absence of children 


than with the number of persons in the household (appendix, table 68, 
page 90). 
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TABLE 18. NuMBER OF PERSONS IN THE HOUSEHOLD AND NUMBER OF CHILDREN 
UNDER 15 Yerars oF AGE, AS RELATED TO TIME UsED By HELPERS FOR HOME- 
MAKING a! ‘ 


(497 farm households in Genesee County, New York, spring, 1936) 


Number of persons 


- Number of children 
Less than 5 5 or more © 
Minutes used during the week by helpers 
OR Aer Ee ya cae cette cy oni Nee ee oe ee ee 506 1,225 
PR OGRMR ORC ere er es eT ra koe aE ee A Ved nt 392 994 


ALL HOMEMAKING ACTIVITIES!® 


The average time used during the week for all homemaking was about 
52 hours for the homemakers and 1114 hours for the helpers, or a week’s 
total of about 64 hours (tables 19, 20, and 21). Most of the homemakers 


TABLE 19. Time UsED DURING THE WEEK BY THE HOMEMAKER FOR ALL 
HOMEMAKING ACTIVITIES 


(450 farm homemakers in Genesee County, New York, spring, 1936) 


Hourct Number of Per cent of Cumulative 
homemakers homemakers per cent 
BEC euE ERLET TIN Cty cece Sek ves vee Bache Pe eee 50 11 iil 
as AA ee ENA Oe We Curis: ADS ie Ae rN one Tn ie A 109 24 35 
AUS HEE Boe Bos Guth ola tpia iste ts Se ee aR eGR ge PP ne an ORE ot ae 93 Pall 56 
OA mee eee ene as Nan ae nih PRM Mean dN meats 93 21 77 
Dae Aiea reste arte ath seal ot wise coer oil Daye Le ed wias 72 16 93 
OLOGEI] OL Crna ne ee leg 5, Wea IRON RA Sn yh Seas toe oO 7 100 
Pati GOitle LACES. ©. chap innk Si AG CaM eee nsdn Bek 450 100 XXX 


*The average was 52 hours. 


TABLE 20. Amount oF HELP RECEIVED DURING THE WEEK BY THE 
HOMEMAKER ON ALL HOMEMAKING ACTIVITIES 


(477 farm households in Genesee County, New York, spring, 1936) 


Hours* Number of Per cent of Cumulative 
households households per cent 

1 BRST or a a ARE EO OO UCP) <a ele tee, Oe a 83 17 17, 
a0 ac ee us Canes CRE NORE, PEE Sc, AP EN aS EN a eben a ene 122 26 43 
Lee Tle Peta acs SARTRE, RE Cetiate dire 8 Oma ai ol aal Aap es 78 16 59 
PTL ESEN Dot ene Panett a5 ytd Bt Gee oe Se ee oe a 41 9 68 
MRS ge Re taad Sree ce iy ne aah en yh ns Ficicie chit vous 38 8 76 
LGD EE OREN, PME Cree Pe | Oe mine ge ene Cea re a 21 4 80 
eee) RRO A wen We lel leo Wide ales sek ee 4 ee, 15 3 83 
See IRIEIENS Bal hy th SMM oe Mai beth col tied sons Hears: abies ACs arti aka? 79% 17 100 
AUN beh oes ars CREP elerd eer eee os hs dae ce 6 OR wie bie 477 100 dO. 4 


*The average was 111% hours. 


Only 450 complete records of the time used for homemaking by the homemaker were obtained. Some 
records were discarded because the enumerator had recorded time used for washing milk dishes and for 
washing breakfast dishes together, or had reported sewing or mending with leisure activities. A few of the 
incomplete records were caused by the homemaker’s refusal to give certain information. 
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TABLE 21. Time USED DURING THE WEEK BY ALL WORKERS 
FoR ALL HOMEMAKING ACTIVITIES 


(440 farm households in Genesee County, New York, spring, 1936) 


6 EM ie Se Re ee ol a ee eee ee eS 


Hours* Number of Per cent of Cumulative 
households households per cent 

IBarae neha: aie ee Gites alee cy Came ea -houk, Menanenr ms oueiieict sc 78 18 18 
ea is 3 ee oe ee ee ee aOR ner nt 78 18 36 
Pagan Welt ORY. 5 o o AUR Saat ons Manis BOISE Een Sy SEN MEADE Creer a oars Care! 104 2s 59 
(yeh ls Oe Re ee ee ene tr Biers ae Sa nS oh 78 18 T. 
7s RRR Bae PO heck AN pat Ps oes Se Ts Sees cal lecle hewae LiMs 44 10 87 
SO) EE te et rea D nah ane sdunluch. Merah ey Ole agate euenelie 20 6 93 
Clk foreraakore ede Cea Rasa Sky BR Oeny ere tee Macomat Sirens Teco kee a 33 a 100 
Sh carts Sn ee ee, 5 UDR IDEAL Ute SRE Cp ie RAIS OE Sep aN 440 100 XXX 


*The average was 6334 hours. 


used between 5 and 9 hours each day during the week for homemaking. 
There were 32 homemakers who used an average of more than 10% 
hours daily during the week. In most of the households, all workers 
used an average of about 8 hours a day during the week for homemaking, 
but in 33 households the average was about 15 hours daily. 

Feeding the family and care of the house together accounted for more 
than three-fourths of all the time used by the homemaker for home- 
making (table 22). The largest percentage of the homemakers’ time 


TABLE 22. PERCENTAGE DISTRIBUTION OF TIME USED FOR HOMEMAKING 
DURING THE WEEK 


(497 farm homes in Genesee County, New York, spring, 1936) 


Activit Per cent of the week's 
oe homemaking time* 


Homemakers All workers 


Pond HeDGTAHON « xc'x bes oo 4A WN Ao Se Vine WO She eke ee 32 30 
Preparing prea kiash inner, SUPPET 4... cea. Sis 8 One Yak eR es 24 
PIG LUNCH DAIS. Svaccciess AiG: eoitayn WK ss SAMS SASS «ea OO WimiarES al 
POONA Cicill Pare.t RW SEAS vo Gone Rn Os Some Wikre Nate Rene 6 
Ger. TooU-prepara HOM: WORK aa. vs ssi Wei han be en oe es Ree il 


COUT ERD Tall WSO kis Cec brchoutds “Oboes cre com Feb: Riaite Rime Acie tek, rene enemies 31 33 
Routine care of the house and bedmaking................00005- 21 21 
Mb eLNG Os LT eck OR vn & wie CIRO aad go BAG CEC RUG HOU RE Coie SER EO SCION INL 08 SET RTI 7 
Eher Worth CATS Ob NOUSEs vis cs .ale bic ence © hemlet bane Ratim ne inrietse eiaRe e 


MGA MRS <i Sh. 5.4 Fw Ha eA > Pesach LO Wig. T heh YS RO RENIN Rs Ot ® 14 16 
Care of clothing and household linens... 1.1.1... esse eeeee enone 13 13 


_ 

+ 

e) 

= 

5S 

0g 
ewer Oo 
Wr oF 


OWING yee eek sees ae Same UR Rv Gs Rats av WBNS Nee © eae emia 
Care of individual PAMNY MEMHSIS . s . oka eh ews seve CAEN MRR cf 6 
Naren G Bn ACCOUNTKECDING «San va aw see wee Oe aN lew s 3 


PULIGTIOIMG MING. tn ke ean beak «wk dais Bae OOM eee: ie egeck 100 100 


es average time spent by the homemaker on homemaking activities was about 52 hours during the 
week. 


was used for food preparation; meal preparation accounted for 24 per 
cent of the total time for homemaking, baking for 6 per cent, and packing 
lunch pails for 1 per cent. Time used for routine care of the house and 
bedmaking was 21 per cent of the total, and care of fires was 7 per cent. 
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Dishwashing accounted for 14 per cent of the total, care of clothing and 
household linens for 13 per cent, care of individual family members for 7 
per cent, and marketing and account-keeping for 3 per cent. 


Of the time used by all workers for homemaking, 33 per cent was 
used for care of the house and 30 per cent for food preparation. 


Meal preparation, dishwashing, packing lunch pails, baking, washing, 
and ironing are usually done in the kitchen. These tasks required 54 
per cent of the homemaking time. Including the care of the kitchen and 
the kitchen fire and some other tasks which may be done in the kitchen, 
it is probable that two-thirds of the time spent on homemaking activities 
was spent in the kitchen. 


Variation in time used 


As the time used during the week by the homemaker for all home- 
making activities increased, the percentage of this time used for food 
preparation, dishwashing, and marketing and account-keeping decreased 
(table 23). The percentage of time used for care of the house and care 


TABLE 23. Time Usep DURING THE WEEK BY THE HOMEMAKER FOR ALL HomgE- 
MAKING ACTIVITIES, AND PERCENTAGE OF TIME USED FOR VARIOUS PARTS OF HoME- 
MAKING 


(450 farm. homemakers in Genesee County, New York, spring, 1936) 


Minutes used for homemaking 


Ne 
ome- 
Lese 2,350— | 2,950- | 3,550- | 4150 | makers 
CAO LOL Ol aah aG te A 40 or 
2,350 more 
WNiaIDer OF DOMEeMAKETS: ¢.. wes cise os nos ckee 89 110 119 2 60 450 
Number of persons in the household......... 3.5 4.0 4.3 4.6 6.2 4.4 
Number of children under 15 years of age in the 
PION AL MME olsen acd ee. aren ee ek 0.4 0.6 1.0 1.3 2.8 th 
Per cent of homemaking time 
Marko Gal ge hea 04 (0,1) Se a en ee ee eae Rea SR 36 35 32 28 27 Sl 
ere Or Ouidetsr, Wir be De. bran gore. pale te 30 31 3a 33 29 32 
PDE, CES TOE Og Al UATE age Mae a ern iy De owe 16 16 15 13 11 14 
Care of clothing and household linens........ i183 7 14 13 13 13 
Care of individual family members.......... 2 3 3 11 18 7 
Marketing and account-keeping............. 3 3 3) 2 2 3 
PAY MOTROMIA ETDS 4 1 )5 5102 3's Fo xe hilteay hoes 100 100 100 100 100 100 


of clothing and household linens remained about the same, which means 
an increase in actual time. The percentage of time used for care of in- 
dividual family members increased, which represents a relatively large 
actual increase in time. Probably the women who had small children 
used the same amount of time or less for routine homemaking, and more 
time for care of individual family members, therefore working longer 
hours than did the women with no children. The homemakers were fair- 
ly accurate in their records of their own time, but errors may have 
occurred in the estimate of time used by other persons in the household. 

As the time used by the homemaker for homemaking increased, the 
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percentage of her total time that was used for homemaking increased 
(table 24). This was accompanied by a decrease in percentage of time 


TABLE 24. Time Usep DURING THE WEEK BY THE HOMEMAKER FOR ALL HOME- 
MAKING ACTIVITIES, AND PERCENTAGE OF TIME USED FoR VARIOUS ACTIVITIES 


(450 farm homemakers in Genesee County, New York, spring, 1936) 


Minutes used for homemaking 


ne 
ome- 
Less | 2,350- | 2,950- | 3,550- | 4150 | makers 
than | 9'949 | 3,549 | 4,149 or 
2,350 more 
INiuiianoyese. iene levoroatereneN MSR, Goons aaoagan00 6485s 89 110 119 72 60 450 
Number of persons in the household......... 3.5 4.0 4.3 4.6 6.2 4.4 
Number of children under 15 years of age in the 
LEKGXEISVSN ae TKG aa. g AUN So Ph Orn oeeities cacter eae o7D boa Diao 0.4 0.6 120 Ls 2.8 It 
Per cent of week’s time 
TAGS a eVentovectel lek at-gh ane SemeNetet es arprir ea oak aPePyP ner iict 19 26 Be 38 47 on 
IReheraan Ayidoval ease eater MMI nin Wicats ca. Fen cep ake Goceoe oe 55 4 4 3 3 4 
Otherswonkes. momen iiata sein come mati ieee re 2 1 a 1 1 1 
Personal care and eating meals.............. 8 8 8 8 8 8 
Sleeping and resting.......... See as BANE OTES 40 — 37 36 35 33 36 
Leisure and miscellaneous activities.......... 14 dA: 10 9 vf ibe 
@PHeratIMes 2 ayaee tele Reet ete talkers yeahs Staves i 13 9 6 1 9 


*Unaccounted-for time. 


used for farm work, sleeping and resting, and miscellaneous activities. 
The percentage of time used for care of the house, care of clothing and 
household linens, and care of individual family members, more than 
doubled. The percentage of time unaccounted for decreased rapidly, 
indicating that the homemaking time may have been reported more care- 
fully than the leisure time. 

The percentage of the total time used which was contributed by help- 
ers for various parts of homemaking and for all homemaking, increased 
as the number of persons in the household increased (table 25). The 


TABLE 25. PERCENTAGE CONTRIBUTED BY HELPERS, OF TOTAL TIME USED 
DURING THE WEEK FOR VARIOUS PARTS OF HOMEMAKING 


(497 farm households in Genesee County, New York, spring, 1936) 


Care of Care of 
Number of persons Eee ae Dish- Care of clothing ee individual | All home- 
in household ee Pe washing house and house- P ne family making 
hold linens} 1007 members 
Per cent of time 
ce his nike ark ie cree 1h) 5 12 2 2 0 7 
See Nene Ree Ae ern 110 17 18 12 6 | 25 15 
cher Mosk: isch se ens A oat deat 23 eat 15 ‘hl is 16 
Te a Le Ree 85 ou 25 24. 13 18 20 
OE. dice Sear eee ar 43 40 27 16 20 13 21 
CLC e ae Mae ee eee 36 38 32 19 21 24 24 
BiOio tore jac ce any, es ae ov. 50 30 22 25 15 25 
Ail households..| 497 28 22 16 13 is: fs ae 


helpers’ time accounted for an average of 28 per cent of the time spent on 
dishwashing, 22 per cent of that on the care of the house, 16 per cent of 
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that on the care of clothing and household linens, 13 per cent of that on 
food preparation, 10 per cent of that on the care of individual family 
members, and 17 per cent of the total homemaking time. In households 
of two persons, helpers did little of the homemaking, except that their 
time was 12 per cent of that spent on the care of the house. In house- 
holds of eight or more persons, the helpers’ time accounted for 50 per 
cent of the time used for dishwashing, and 30 per cent of that used for 
care of the house. 


The time used during the week by the homemaker for food preparation, 
care of clothing and household linens, and care of individual family 
members, increased as the number of persons in the household increased 
(table 26). ‘The greatest actual increase was in time used for care of 


TABLE 26. NUMBER OF PERSONS IN THE HOUSEHOLD, AS RELATED TO TIME USED 
BY THE HOMEMAKER DURING THE WEEK FOR ALL HOMEMAKING ACTIVITIES 


(497 farm homemakers in Genesee County, New York, spring, 1936) 


Care of | Care of 


Number clothin wae Market- 

N Hive os of Voos Dish- Care of and se eee ing and tH All 
see home- id i washing house house- ee account- Omes 
in household aration family : making 

makers hold membere keeping 
linens 
Minutes used by the homemaker 
AGRON hao Be 75 851 430 1,000 332 0 78 2,656 
cia ¢ Cay ee ee 110 861 399 959 358 64 92 2,750 
ME Rotana cb eve veto 111 1,027 465 1,013 386 193 76 3,213 
DT ie LA t 85 1,041 456 959 410 195 59 3,104 
(oS A ee ee 43 1,040 419 977 519 302 60 3,388 
Pe eerie hoe vide oe 36 1,125 497 875 569 413 80 3,583 
SOT MOLrey ise 4 fine 37 1,136 368 1,030 610 852 79 4,085 
All households 497 982 434 978 417 218 76 3,114 


individual family members, which increased, on the average, from 0 to 
about 14 hours. The time used for marketing and account-keeping, 
care of house, and dishwashing, remained about the same. In larger house- 
holds, helpers contributed a greater proportion of the time spent on these 
tasks. The time used by the homemaker for all homemaking activities 
increased by about half as the number of persons in the household in- 
creased to eight or more. 


The time used per capita by the Rael for care of individual fam- 
ily members increased as the number of persons in the household in- 
creased (table 27). The time used for all other homemaking activities 
decreased. The decrease in time used for care of clothing and house- 
hold linens was not so great as the other decreases. The greatest de- 
crease was in time used for care of the house, which decreased from about 
8 hours to less than 2 hours; the greatest proportionate decreases were 
in time used for dishwashing and for marketing and account-keeping. 


As the number of persons in the household increased from two to eight 
or more, the time used for all homemaking activities per family nearly 
doubled, and the help received by the homemaker increased more than 
six times. 
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TABLE 27. NuMBER OF PERSONS IN THE HOUSEHOLD, AS RELATED TO TIME USED 
DURING THE WEEK BY THE HOMEMAKER FOR ALL HOMEMAKING ACTIVITIES (PER 
PERSON IN THE HOUSEHOLD) 


(497 farm homemakers in Genesee County, New York, spring, 1936) 


Care of 
. Care of 
Number clothing ore as Market- 
Number of of Rood Dish- Care of and ie ing and ramet 
in household | Pome | atation | Washing | house | house- | gaimity | account: | mating 
makers beGe) aeaaiene keeping 
Minutes used per person by the homemaker 
Sao) s s 205 Sek oe 75 425 215 500 166 0 39 1,328 
OES aliisspeis ties 110 287 133 - 20 119 33 ot 917 
AO Tienes yt ae 111 257 116 255 96 48 19 803 
REMAP: Waele ts cet akstte 85 208 91 192 82 39 12 621 
GEN us hal eee he 43 lie 70 163 87 50 10 565 
CRS Os at a ee 36 161 Finl 125 81 59 11 bis 
STOR MOLE aeyyeuauy & ill are 41 125 68 95 9 455 
All households| 497 223 98 | 222 95 49 17 705 


The time used during the day was related to the number of persons in 
the household in the same way as was the time used during the week. 


As the number of children in the household increased, the time used 
during the week by the homemaker for food preparation, care of cloth- 
ing and household linens, and care of individual family members, in- 
creased (table 28). The time used for marketing and account-keeping 


TABLE 28. NUMBER OF CHILDREN UNDER 15 YEARS OF AGE, AS RELATED TO TIME 
USED DURING THE WEEK BY THE HOMEMAKER FOR ALL HOMEMAKING ACTIVITIES 


(497 farm homemakers in Genesee County, New York, spring, 1936) 


Care of C £ 
Number Pood clothing | Market- edi = All 
Number of of pied Care of Dish- and ing and id al ‘ 
children home- PtSr. house washing | house- | account- | Y2GU@ ait 
Sinthers aration hold keeping family making* 
linenk members 
Minutes used by the homemaker 
SPMD B ET 3 its es oo 250 906 965 419 354 85 51 2,780 
BANG Baie? toe Rw ds 111 1,012 991 450 431 64 183 3,166 
RE Ke dS Oi 62 1,102 955 499 453 74 312 3,395 
AS eee 31 1,009 1,105 420 594 67 618 3,970 
4 or more 43 1,161 962 411 582 63 854 4,134 
All households 497 982 978 434 417 76 218 3,115 


*Tncludes: food preservation. 


decreased slightly, that for care of the house and for dishwashing 
remained about the same, and that for all homemaking activities in- 
creased. 


As the number of children in the household increased, the time used 
during the week by all workers for food preparation, care of individual 
family members, and all homemaking activities, increased (table 29) ; the 
time used for care of the house remained about the same; the amount of 
help received by the homemaker increased, The time used by all work- 
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TABLE 29. NUMBER OF CHILDREN UNDER 15 YEARS OF AGE, AS RELATED TO TIME 
USED DURING THE WEEK BY ALL WORKERS FOR VARIOUS HOMEMAKING ACTIVITIES 


(497 farm households in Genesee County, New York, spring, 1936) 


Number of children Number of children 
0 1 2 3 or 0 1 D) 3 or 
more more 
Number of households............ 250 111 62 74 250 iit 62 ‘ Avate 
Number of persons in household.... 3 4 5 Ci 3 4 5 @ 
Ki niitestber household Minutes per person in the 
P household 
Food: preparation? : 66.1425. A 1,036: | 1;164 312261 | 11,334 321 260 230 186 
Dishwashinouseee = oon le ee oe 532 604 alee 716 166 136 “128 100 
Carezou Housewares Coe W22S et 2Soal S11 92. |. 4257: 381 289 217 189 
Care of individual family members. . 38 20k 345 878 12 63 63 2s 
All homemaking activities*........ 3,366 | 3,908 | 4,120 | 5,046 | 1,055 888 744 707 
Help received in homemaking...... 595 740 662 987 186 167 i PAT| 138 


*r =0.51. 


ers for dishwashing increased as the number of children in the house- 
hold increased, but the time used by homemakers remained about the 
same. The time used per capita for food preparation, dishwashing, care 
of the house, and all homemaking decreased as the number of children 
increased ; the time used for care of individual family members increased ; 
the amount of help received per capita by the homemaker decreased. 
As the number of persons in the household increased and the age of 
the youngest person decreased, the time used during the week by all 
workers for all homemaking activities increased (table 30). The in- 


TABLE 30. AGE OF THE YOUNGEST PERSON AND NUMBER OF PERSONS IN THE HOUSE- 
HOLD, AS RELATED TO TIME USED DURING THE WEEK BY ALL WORKERS FOR ALL 
HOMEMAKING ACTIVITIES 


(492 farm households in Genesee County, New York, spring, 1936) 


Number of persons in household 


Age of youngest person (years)* 
2.003 4 5 6 or more 
persons persons persons persons 
Minutes used by all workers 
UEC ob Soy ore ie IE en ACLAT IO Oe CITEAO RHE ERIC 3,686 4,312 4,542 5,108 
RAIN Nie. ANNs A ot bred AE RA mie ee eRiseg ese a eae alive 3,564 3,855 4,443 
SAG Rete caels BAT Mercr a neta or authela aa tuttows, 3) Licks Sie 3,239 3,979 OES LO alk My eee tT 
oi Eye mage Dig? Ba ne ceo PROT AE a ara 3,012 S50! ele ere, Ty ae Ae Tt 


*r =—0).46. 
tLess than 5 households reported. 


crease was consistent with an increase in the number of persons in the 
household. The greatest differerice was between the group with children 
less than 5 years of age and the group with children 5 to 14 years of 
age. More time was used for care of infants than for care of older 
children. An infant requires an average of about three hours of work a 
day over and above that required by an adult; in households where there 
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is an infant, some parts of homemaking are omitted or less time is spent 
on them than would be the case if there were only adults in the house- 
hold. 

In the households where there was running water, about 7 per cent 
more time was used by all workers for homemaking than in the house- 
holds where there was no running water, but this difference was not 
significant. In general, the time used for homemaking activities was less 
in the households having neither running water nor electricity than in the 
households having both of these conveniences (table 31). ‘There were 


TABLE 31. RUNNING WATER AND ELECTRICITY, AS RELATED TO 
VARIOUS OTHER FACTORS 


(263 farm households in Genesee County, New York, spring, 1936) 


Households with— 


Running water | Neither running 
and water nor 
electricity electricity 
INiimibergothouseholdsannc ee. oe. cruise ro oni cao reac cei 129 134 
Nantberol persoiis tn thelhousehold 11-9, pret ews cute eee cee ae 4.6 4.4 
Minutes used during the week by the homemaker for all homemak- 
AO SACEIVINIES so ice ee - Se ee ee Ree eae eae re neti 3,241 3,031 
Minutes used during the week by all workers for— 
WARIS Tita Orpemator, oN re ere rah cre nc eee Rr ce ete RSPR Sa etal chet Sea 220 203 
PAOTITEY  bysearcscae Ries ec ie. «AERA oR e a mecca NG its aes eet ee 164 144 
(Care rot Mes eore & oes oy Cem eat, Cet ce ok OR ee cn ae eens ere eee 287 344 
EGO Te paASAatiOn os 4s a tebe Cand eR ere RCE CN Cow eee ees eit 1,162 1,114 
PUOUCINE GALE GL MOISE oo 4cisls Wilk ce Rie mae okie ott SER alex Sie 672 676 
AIST WE SOITIO Gem sb SRR LR Daou KR TON ee RO es 633 548 


slightly fewer persons in the households having neither running water 
nor electricity. Because of this difference in size of household and 
because of the variability of time used, it is probable that none of the dif- 
ferences in time used are significant except the difference for care of 
fires; and that difference is probably not related to presence or absence of 
running water and electricity. 


The equipment used affected the time used for washing, ironing, and 
house-cleaning (pages 48 and 76). 


In households where the homemaker had been ill for one or more days 
during the preceding week, the homemakers had spent less time on home- 
making activities, and helpers had contributed a larger proportion of 
the total time spent on homemaking, than in households where the home- 
maker had not been ill. Many things which the homemaker ordinarily 
would have done may have been left undone during her illness. 


The time used for care of individual family members was higher in 
households of adults where some member of the household had been ill 
during the preceding week, than in other households of adults. 


The women who said they liked all parts of homemaking, used 
slightly more time for homemaking during the week than did the other 
women. ‘The women who said they liked no parts of homemaking or 
who failed to report a preference, used slightly less than the average 
time. 


In view of the larger tenant households, it was not surprising to find 
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that the time used during the week by all workers for all homemaking 
activities was higher in tenant households. 


The time used by all workers for homemaking was not related to either 
land class or farm classification. The time used for baking and that for 
mending were not related to farm classification, although these two 
activities are sometimes thought to be related to financial status. 


There were no significant differences among the six townships in the 
time used by all workers for all homemaking activities. 


Practically all of the homemakers had lived in their present home for 
more than one year and had been keeping house for an average of 
twenty-four years, and so the time used for homemaking probably was 
not lengthened by unfamiliarity with the house or with their work. The 
average length of time these women had been keeping house was eight 
years more than the length of time they had been living in their present 
home. 


Help received by the homemaker 


Only 7 of the homemakers had full-time hired household help. Sev- 
eral of the other homemakers had some hired help during the week. The 
households where there were hired helpers were not excluded from the 
study of help received, because they were similar to the households where 
there was another woman besides the homemaker in the family. With 
another woman in the household the homemaker received more help than 
otherwise, whether the second woman was paid or not. 


The amount of help received by the homemakers averaged 11% hours 
during the week (table 20, page 23). Approximately half, or 283, of 
the homemakers received less than 8 hours of help during the week, and 
36 homemakers received 40 hours or more of help during the week. 


Care of fires, dishwashing, bedmaking, food preparation, and care of 
the house, were the homemaking activities with which about one-third 
or more of the homemakers received help (table 32). Less than 15 per 
cent of the homemakers received help with special house-cleaning, food 
preservation, sewing, and marketing and account-keeping. 


Individual tasks were more often done by homemakers alone or 
by homemakers and helpers, than by helpers alone. Tasks done alone 
by at least 80 per cent of the homemakers, were marketing and account- 
keeping, sewing, mending, food preservation, baking, and special house- 
cleaning. Tasks on which the helpers alone made an outstanding con- 
tribution, were packing lunch pails and care of fires. Tasks carried on 
by the homemaker and helpers together in 50 per cent or more of the 
households, were care of the house, dishwashing, and food preparation. 
The number of households in which a task was done entirely by helpers 
was relatively small for all activities, except for care of fires; in 71 house- 
holds the helpers did this entirely. ; , 


No single activity was done by the homemaker alone in all homes 
(table 33). According to these records, the homemaker herself was 
responsible for nearly all of the care of individual family members. Most 
of the time used for preparation of food, daily care of the house, and care 
of clothing, was contributed by the homemaker herself. The time spent 
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TABLE 32. NuMBER OF HouSEHOLDS WHERE HOMEMAKERS, HELPERS, OR BOTH, 
SpENT TIME ON VARIOUS HOMEMAKING ACTIVITIES DURING THE WEEK 


(497 farm households in Genesee County, New York, spring, 1936) 


Number of households Per cent of households 
Activity Home-| Help- Home- Home-| Help- Home- 
maker | ers | ™aker| Total | maker| ers | ™4Ker | Total 
alone | alone mae alone | alone 
helpers helpers 
Pnod preparations 45 6A tak ee ote 250 1 246 497 50 rie 50 100 
Care of house...... oe Wns Sear 123 24 372 497 25 sare 75 100 
MASH WOSUINS phe oucins totes 2s ote 210 12 275 497 42 3 55 100 
Preparing, preakiast.:s..0 os on sess os 391 27 79 497 79 5 16 100 
Preparing dinnercnc.cd ts seins we os 347 10 140 497 70 2 28 100 
PAPTeparing SUDDEM. wwe. 250d he ws 352 20 125 497 71 4 25 100 
Pe RAIAING oS waccsre cele Se eee 8 un 30 156 497 63 6 31 100 
WORM Y COTE Of NOUSE. ce ce sai ask 373 12 110 495 iD 3 22 100 
_ Washing breakfast dishes.......... 313 49 130 492 64 10 26 99 
Washing dinner dishes............ 274 25 187 484 56 5 39 97 
PUGET Fo Cie Whe vee Be Ga 389 15 76 480 81 3 16 97 
Weekly house-cleaning............ 317 39 123 479 66 8 26 96 
MEAEOIOL TITESE 4 vis cpek Nasik ie Ra Sowers 187 71 217 475 39 15 46 96 
Washing supper dishes............ -219 42 207 468 47 9 44 94 
AWViGSIIT OM aE ae Ue ccin ciepemin create Reantah ve 325 18 Lay. 460 v1 4 25 93 
NPOUMTLO eta E lin are Seni cnseiatian ate? dm Shay ss 348 41 68 457 76 9 15 92 
1h Gate) Be (eg ean a foek Op, a ee arg RN 367 23 49 439 84 5 11 88 
Packing diiinen pals.t. po.misoc esas 180 3O 20 235 77 15 8 47 
Care of individual family members..| 140 10 31 181 77 6 17 36 
Marketing and account-keeping....| 162 2 2 166 98 1 1 33 
MGI, Whe it aa Perea ed ER ater h a's 114 8 6 128 89 6 5 26 
Special house-cleaning............. 86 1 19 106 81 1 18 21 
WOKECD Of HOUSE. Ai oad Se is oe 30 0 16 46 65 0 35 9 
BOGa DreseevatiOd ON sos vw Galwatesinn 19 0 4 23 83 0 17 5 


*Less than 0.5 per cent. 


TABLE 33. APPROXIMATE PERCENTAGE OF TOTAL TIME USED DURING THE WEEK 
FOR VARIOUS HOMEMAKING ACTIVITIES WHICH WAS CONTRIBUTED BY THE HOME- 
MAKER 


(497 farm households in Genesee County, New York, spring, 1936) 


ao Per cent of week’s total 
' Activity time contributed by 
the homemaker 


NOC AL OSEL VO CON shoe Gis 5.0 ko eid op wine Vib w SRE Rk MAW AWS Sian GNA BREED eS RNR 96 
CATS Ol IMCIVIGMAL TAMMY memHers, . okie... os ck dA wows Sa ee ee NRO 93 
PERM 6 his Raa CME ATA NS pes Miuictc'’ Cars cS Vay ee heen, Se ae eo Che ak 91 
POULG COTE. OU MOUSE © nue ois sas vy tae tw 8 094 Wes KE ES Tw A WOM NID ere WI aN he eee 88 
CGE io Hed a) Avie eS Wb gisld WN Keo hew 6h kik Er sRe NRRERS he Sie RE EN Oe 88 
PGe PICPREUOM niki vce sv cine® Sha she ARROWS SAN ONG MW SRE ODE RAR © Cas 87 
PGRETIOG: DRCMERAGG. 6065'S ohn OCS. w vee As Os 6 a NO Ne SESH & MOR ORIMIRRE DS KRRaaNeS elie 86 
PPR CaT I PACT sa 08 6.4. 400 WFAN Wokeiw.o VS! S sinew ea at ACW col Bi cline Wide A NE Re han 86 
NIBIEIG GLOCIOS. six. bis 6 se aivis bs 05s Vs uh ps bay va aed Sh eeels ORM NIRS Aa WN 86 
PPE DATS AIDE cigs Sie wee NS 6. HON Ce Ny 854 EAR SE Ney RR I Ok «ee 84 
Gate of Giething and Bousehold linens)... 6.5065 ok wean eed eek eae we ee 83 
PERC erties LACE RUS tiie wee Ge 8 Fie Sas Kk oS ce We OD OA Bee ele a Oe eee 83 
PTOI ua vk Fits DER cae she A, O6 o EN SA Ss CA, CONS OS 8 Oe 6 US Ree Re OS 82 
AY BATES SFida ui boy 8s aide yew MBE EON eK uit wa eas 5 ec Een, OR AR A OR wee 81 
CAPS OF GUE 1 iiiis 5 Note ce RN RAKE, Oss yo Hh ela ale’ Sn a ee en 78 
AV GRIELY HOUSS-ClORWANE : 64a A Moles sos era's a ck vn sO eR IE Sete 77 
BOSSE UOUSE-NIGEMINN ys .4ivds s Wied hws be ed aensinnd an = Chee A Oe eee 77 
WV ASHie Dinner CistEsy ccas sarki Oona ck Kv 460 a vn wish bow be ee ee 77 
PO ite eth ok CeCe PAAR OAK OSA Le es 600 CNR EOE On ee 75 
Washing: breaifast Gish@i.o. (irae eae ee as vs ieee sea ene eee ee RED 74 
DG WOSHING 62. Pick i wats eee “ie eee Sy ft eee Pee eT Coen AAS Sos et hs eK 7 

Ware OF FRBS Cc to cw Aes OK tOE OR SRR EI EIE.§ Wala 5 3.04 w ARtOR en Rae OA 68 
Washing supper dishes . oo. ck ia Ve kn SSR Rw oc ove Caw Ok Oa Ne S BA OLAS RS ON 65 
Vokeep of housey.... 5 vac’ vs ae adn cen whe OS Os evan kee 64 


= 
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by the homemaker on dishwashing was less than three-fourths of the total 
time spent on this task. 

As the amount of help received during the week increased, the percent- 
age of time contributed by the homemaker to homemaking activities de- 
creased (table 34). The time used by the homemaker did not change 


TABLE 34. Amount oF HELP RECEIVED DURING THE WEEK, AND. TIME USED 
FOR HOMEMAKING BY THE HOMEMAKER 


(478 farm households in Genesee County, New York, spring, 1936) 


Per cent of the 


. : Ht Number of Minutes used by | week’s total time 
a ae ue meoehy, Bolper households the homemaker | contributed by 

the homemaker 
Omer ert REN cht, fa en ir tio AS ek a Oe ee 83 3,200 100 
Be A AR ts: Pan. St Ae nh Raid ade seh ee RS 122 3,180 96 
7M ESOT eta fa SOLE, EEO AE RE! Oe Deere PeRnEe Dn: 77 3,297 89 
TEE oat EEE Se NY Pee Gin 2 ORO aA oe on 42 3,334 84 
NE eh sates ce Gdns ahs Gunes Ae As Pagedt ea 38 3,130 78 
OO ORO GeIn OR GM 2 5 okies eens rs Sor P ee RCL hoes 116 2,769 57 
Ml eebralis Ayres Wt mies Bete fae 4 478 3,107 83 


much, as the amount of help received increased, until the help received 
amounted to more than 16 hours during the week, after which the home- 
maker’s time decreased materially. Most of these households were the 
larger households where there were young children and therefore more 
work to be done; but there were more persons to do the work. 
Homemakers with children less than 1 year old received almost twice 
as much help during the week as did the average homemaker (table 35). 


TABLE 385. AGE OF THE YOUNGEST PERSON IN THE HOUSEHOLD, AND TIME USED 
DURING THE WEEK BY HELPERS FOR ALL HOMEMAKING ACTIVITIES 


(471 farm households in Genesee County, New York, spring, 1936) 


Number of Minutes used 
Age of youngest person (years) ousenais ty helpers 
[Posie aves alc h SPLSS aan fat. Ay seen 2 ak ee ae AT NO A ae kee Bee 22 1 ral 
ERENT cre ee es PA CME REAGAN oid! cea tae Mee AN 89 918 
GO Ree eee ers cee eee ic HUN ork SS oe AE eae 65 754 
HN iS War TR le, aks ORM or RRO RFs PERE oR nt Ae OE UEATN Fie re A 82 640 
PAT OUSENOLOS Mego e Sete ts tre es alec dee bao Se eae Raich oie. foe: 471 ; 653 


In families with older children the homemaker received less help than in 
families where there were very young children. There was little differ- 
ence in the amount of help received after the youngest person had reached 
the age of 10 years. 

The amount of help received during the week by the homemaker did 
not seem to be related to the age of the homemaker. ' 

If there was another woman in the household, the homemaker received 
about four times as much help during the week as in households where 
the homemaker was the only woman over 14 years of age. 

Assuming that all persons in the same household accomplish the same 
amount of work in a given length of time, the time used by the home- 
maker for homemaking was divided by the time used by all workers, 
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and the percentage contributed by the homemaker was thus obtained. 
The homemaker’s time was 90 per cent or more of the total time used for 
homemaking activities in half of the homes (table 36). It was not usual 


TABLE 36. DuIstTRIBUTION OF HOUSEHOLDS ACCORDING TO PERCENTAGE OF TOTAL 
TIME FOR HOMEMAKING CONTRIBUTED BY THE HOMEMAKER 


(437 farm households in Genesee County, New York, spring, 1936) 


Per cent of time contributed by the Number of Per cent of Cumulative 
homemaker households households per cent 

(OSS Hatch al Des es © a oem ene Ra Gogo dogs ccm Bic 27 6 6 
OSG Begs AR, Bicheno na 5 Sere a RRS deer Weert, wo 24 5 11 
BOO Is ort RRL ic, Casi cu ise aa ee Mee me 33 8 19 
ADAP AS Nea. See Al aay ORS iin NIE CRORE RESO Serres Oey chs 48 11 30 
UO Ae gee ee Ol fs. © tua at ne aa. Sis tratnge ote Mace 80 19 49 
HOO re ee rea cto ds elas tes = Ge mae Neu aen eae 149 34 83 
LOR yee ee ce ee cc oc GR Sati eto eke eae eee 76 17 100 

All MOuSenOlUsc. ce vate gts ake ee os eee 437 100 XXX 


for the homemaker to have much help, but there was a wide range in 
the percentage of homemaking time contributed by the homemaker. The 
average percentage of total homemaking time accounted for by the home- 
maker’s time was 83. The homemaker’s time accounted for an average 
of 93 per cent of the homemaking time in the households of two persons, 
and 75 per cent in the households of eight or more persons. 

In the households where the homemaker was responsible for a larger 
share of the homemaking, there were fewer other women over 14 years of 
age. Inthe households where the homemaker’s time was less than 50 per 
cent of the total homemaking time for the week, the homemaker had 
been ill for an average of 1 day during the past week, as compared with 
0.2 day in all households. The number of girls from 6 to 14 years of age, 
and the percentage of homemaking time accounted for by the home- 
maker, were not closely related, although more help was received in the 
households where there were two or more girls in this age group. 

The homemakers whose homemaking time was less than 50 per cent 
of the total time for homemaking spent an average of 24 hours during the 
week, or 3% hours during the day, on homemaking (table 37) ; whereas 


TABLE 37. PERCENTAGE OF TOTAL TIME FOR HOMEMAKING CONTRIBUTED BY THE 
HOMEMAKER, AND TIME USED FOR ALL HOMEMAKING ACTIVITIES 


(440 farm households in Genesee County, New York, spring, 1936) 


Per cent of homemaking time contributed by the homemaker Number of Hours used 
households during the week 

PGeS ttm IU. MCE ht 8 CARN MG w wd Ba wah OE bas ei Deeeee 28 24 
ESSE) OME ch Asc Ree CRCAE TAR TG AUNT RUINS UNANG AS SUR MRIS Ame ee Wink eee RTI IE 24 438 
BUSOU Se ee. Se ee eI IS Ce CATE SA Battin’ S busca SAUDIS Ce 33 55 
AUR he eee eee EEE EA oe Oh hee AIOE eR ee eee ae as. 48 49 
BOMBS aay x hae AUG, Fire CEP EPG RIRA Kile bs CGis OK bet Re AVR 6 Rk RTE eR LOI ane 81 54 
EO Oi Ree res he a rt yee Mate Oem xia «wiles: EWTN Al Cee ek ec eae, ee 150 56 
TOO re OW fe Rich Si RO OG IR EeE ET OM Gi 41005. 8 SiN we RK Ra tok Ian Se 76 54 

Pld TRO SSSI Ae sl eo I ds en's. 0 rw Ane, Romana Bee CaM 440 52 


those whose homemaking time was 80 per cent or more of the total home- 
making time spent an average of about 8 hours during the day for home- 
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making. In the households where the homemaker’s time was less than 
50 per cent of the total homemaking time, all workers spent an average 
of 65 hours during the week for certain homemaking activities (table 
38) ; whereas in the households where the homemaker did all of the home- 


TABLE 38. PERCENTAGE OF TOTAL TIME FOR HOMEMAKING CONTRIBUTED BY THE 
HOMEMAKER, AND TIME USED BY ALL WORKERS FOR CERTAIN HOMEMAKING 
ACTIVITIES 


(485 farm households in Genesee County, New York, spring, 1936) 


Hours used 
during the week 


Per cent of homemaking time contributed by the homemaker Number of by all workers 
households for certain home- 
making 
activities* | 

at est Las Dac Mag aS are SAIN Lg FST NEA diese fll ay gs a RY ek ESN ER Cr Dae 65 
WARS A cake MAE ACde oe BRON Ute Seek bere ye cs la tan ANE oA 9 Sal tok lee Be Ke 24 70 
apa Oe SOR en a I eRe SETS, hi Wr PORE 9 AON rar Sd Va ert | Cor aR Oe Some By 105 
TH IFEIAO ER |S oes ee Ran ae oee Peer SEL RAS AOR RS on ares (Oa lee CR OAR Rar aE eri 48 59 
ESO ted ae ee ee heheh Barbs RO A Er ac a ee Barkha abet 80 59 
1) OO) Or gree eR Ro A ok CMe ria mee the com)" TI Lose gtr Macatee Seda 149 5D 
O54 eee es aks RIL NN Pet Rd, ae EN SL EES elk PLEA OR OSA PETE CUS. Saye 74 49 
IN OUSE Olds eter a Hee A eee sents sens ee ere eae Ae Aietek 435 58 


*These activities constituted most of the homemaking activities. They were meal preparation, baking, 
packing lunch pails, routine care of the house, bedmaking, care of fires, dishwashing, washing, ironing, 
mending, and care of individual family members. 


making, the average time used for these certain homemaking activities 
was 49 hours during the week. 

The homemakers who were 30 to 59 years of age céntributed a larger 
percentage of the total homemaking than did the homemakers wie were 
either younger or older. 


FARM WORK AND OTHER WORK 


In addition to the homemaking activities, for which all homemakers 
used some time during the week and an average of 8 hours during the 
weekday, farm work and other work were engaged in. 

Approximately 80 per cent of the homemakers reported some time 
spent on farm work every day (table 39). The average time used was 


TABLE 39. Time USED BY THE HOMEMAKER FOR WORK 
(497 farm homemakers in Genesee County, New York, spring, 1936) 


Homemakers reporting Average minutes used Quartile coeffi- 
Work by the homemaker cient of 
on the weekday and Pp variability 
during the week Per er per homemaker 
Number Per cent homemaker | Homemaker reporting 
reporting 
On the weekday: 
Biomtemiggings - 2 2)... ee 497 100 493 493 ; 24 
AP EE ts oie 5.8 le a8 393 79 69 88 106 
GER EE WOLKE 5 cis dc dive Bootes 118 24 34 142 78 
During the week: 
Momenitkiog: .. 000.6... 497 100 3,115 8,116 19 
1g hag 2 5) 61) ee ei 400 80 410 515 88 


CHEE WOPiEds x45. 0S owas 149 30 120 399 93 
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about 1 hour during the day for all homemakers, and 1 hour and 28 
minutes for those homemakers who reported doing farm.work. The time 
used for farm work was one of the most variable factors studied. 
Types of farm work engaged in varied from washing milk dishes and 
churning butter for sale, to doing chores and heavy work in the fields. 
About 64 per cent of the women washed milk dishes. The women who 
used 20 hours or more for farm work during the week, used about 7 hours 
less for homemaking during the week and 1 hour less for other work than 
did the women using less time for farm work. 

Less than one-third of the homemakers engaged in some work other 
than farm work and homemaking (table 39). There was some disagree- 
ment between the time used on the weekday preceding the interview, 
which averaged 34 minutes, and the time used during the week, which 
averaged 120 minutes. Perhaps this is another of the activities which 
were frequently forgotten by the homemakers. 

The time used for other work was extremely variable. Included in 
“other work” were full-time gainful occupations such as teaching school, 
as well as such part-time activities as gardening and care of pets. Of 
the different activities included in “other work”, more women reported 
gardening and care of the grounds than any other group of activities, but 
more time was used for gainful occupations. The women having a gain- 
ful occupation used an average of about 14 hours during the week for this 
activity, which is about a one-third-time job. 

During the preceding year, 182 of the homemakers had some gaihful 


TABLE 40. CasH INCOME EARNED BY. HOMEMAKERS DURING THE PAST YEAR 
(497 farm homemakers in Genesee County, New York, spring, 1936) 


Source of income Number of Average 
homemakers* amount earned 

ELLE MOLCISOUMALEY WG EER votre vx ss nce eer ee cee ne 36 $181 
palenor cheese, butter, créatiy mille ai. 05s Sogn Be carte ee al me OE 24 207 
Taking boarders or foomers or tourists .. J. vans 4c +<~0udbecesssun 22 293 
Boise WOLiC OR WASHING 05: 5 ainiv Gk x SER ae Oe ee eee 16 106 
Ertw ite. VCC UaUIGS OF ATUILS . . vc 4ls'cc aiehik eee eee AL a ae 10 34 
Viti TG TiTiT es NACEOLYuld. 5 cow fu wale ak ak Oe tee bene ee cele 10 58 
Peery Wrlg OP PGT CeStOMIe <5 c's. aim kb beg eae RoC Maen © tea onan 9 22 
DYa Mane Got eV CDNDEN C « ho< vs ia. cos Chee len Oe I ee ee 8 35 
MMA AE EGS or at ras See's win kbacvcutn Ral cele RMR te RE Le 8 345 
EN REE SOG yee e ent Cae «Lie aoe & KRW ots Ae es ee eee 8 69 
RCM CAL TNS SGU IBUISE K's, <<. 5/s 9% 4's sa 1d (SiK a Weck pein Pet MCURIG ice is ee ee 26 
BU lariat ramet poyeahe incite" ei «6.6. A, abr Kar Cae Rc eee Reet a eA an 5 160 
BnIe ities POP bcd hes 6 Sint 6s § SAR Bi ee ee ee 4 ane: 
DEG ENUERE TOI a's kee, cick Mik n coerce vie 6 te COMO eee eet 4 ee 
PURI RUS Ol CORSE ikurk ska nce tA ke eR oak hee eee 4 Ee 
WY Gri in WOOLU=StOrawe svarehouse .< .4 sss 0s ok ecw swoah eek eae 3 Eke 
VV GR Oe LOC SION: WORT UEm «ca in ch a4 ull mart << Siovetaeetin en eee ke eek nels 3 ick 
CIDCLM ole. SOATOOI OF CALSTOLIE . ccscs.ca ny) a lew WN 6 wan baw Ae 3 vey 
WUD GL ATE Tay IRE Ss Os Pas i eke Rae lev eee 36 144 
OCAL ue eL CATTATIG TASH INCOME... 04.4 as ada ey Se ee. 4 cw @ OM 182 $172 
POCA numper Mot Carmine Cash MCOME. .. vs isk wc cksdoes oacnels oLo baw 

A Rous’ Pi ckevan\sentch toch ee Whee oi Aine Se ee ere ae Sere ee oe oe SNOT | 497 $ 53 


*Some homemakers reported more than one source of income. 

tIncludes: acting as school trustee (2); transporting school children (2); writing (2); magazine agency 
(2); bean factory (2); apple-drying (2); clerking in store (2); giving music lessons (2); care of grandson; 
tax collector; town clerk; town welfare officer; juvenile grange deputy; grange secretary; reseating chairs: 
washing dairy utensils; selling Christmas cards; organist and choir director; selling vegetables; clothing 
leader; office work; working in veterans’ hospital; conducting roadside stand; cutting potatoes; working 
= ae. farm; agent; hairdressing; operating gas station; working in shoe factory; working in @ello 
actory. 

tLess than 5 homemakers reported the amount earned. 
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occupation and supplemented the family income with average cash earn- 
ings of $172 (table 40). The highest amount earned by any one home- 
maker was $1500. There were 48 different types of occupations reported. 
Some of these sources of income were indirectly connected with the farm 
business, such as sales of surplus milk* and cream, churning and selling 
butter, and raising chickens or selling eggs. However, “the product 
would not have been available without the homemaker’s labor. 


ALL WORK, INCLUDING HOMEMAKING 


The homemaker’s total work-time for one week averaged nearly 61 
hours (table 41). The time used by the homemaker for working tended 


TABLE 41. NUMBER OF PERSONS IN THE HOUSEHOLD, AS RELATED TO TIME USED 
DURING THE WEEK BY THE HOMEMAKER FOR WORKING 


(497 farm homemakers in Genesee County, New York, spring, 1936) 


Per cent of time used for— 


Number of persons Number Minutes 
Anchoucchold: of home- used for 
makers all work Home- Farm Other tat 
making work work 
DAS cay cies. Cr Soa cnie Glbae Sy Rr Rey manera ad 70s 3,195 83 11 6 100 
Sih coe lb bat ees Aen ee ae eee ae ee ye 110 3,365 82 16 2 100 
J, Waeek, BRN hae OAR OS Pie's Jett ae ee TER 1 3,709 87 UL 2 100 
BY ee ER ES Gis eed ete kbs SES n CENA 85 3,594 86 9 5 100 
CR ee en ek a ee 43 3,549 86 i 3 100 
REE eke Coa Hines eds eb io es 36 4,049 88 10 2 100 
ROM INOLCy eae oe. See ke cee Bf 4,554 90 8 Dy 100 
All homemakers: sa .0.%.-. 497 3,644 86 ial 3 100 


to increase as the number of persons in the household increased; most 
of the increase was due to more time being used for homemaking activ- 
ities. The total work-time also increased as the number of children in 
the household increased, largely because of an increase in homemaking 
time. The time used for farm work and for other work was not related 
to either the number of persons or the number of children in the house- 
hold. In households where there were children, the children might have 
done some of the farm and other work. 


TIME NOT SPENT IN WORKING 
Personal activities 


The homemakers usually slept and rested for nearly 9 of the 24 hours a 
day (table 42). There was practically no variation in the time used for 
sleeping and resting. 


The time used for eating meals varied slightly more than did the time 
for sleeping and resting, but most of the homemakers used about 1 hour 
and 20 minutes during the day for eating. The time spent at the table 
talking to family members was included in this category. 


The homemakers reported relatively little time used for personal care 
about.40 minutes during the day, or more than 4 hours during the week. 
Personal care included dressing, undressing, and other care of ‘the person. 


There were 19 homemakers who reported that they either had been ill 
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TABLE 42. Time UsED BY THE HOMEMAKER FOR PERSONAL ACTIVITIES 
(497 farm homemakers in Genesee County, New York, spring, 1936) 


Homemakers reporting Average minutes used Quartile coeffi- 
1E}aNeSyovaVvAlllcevelirh tah (Aro oles} ONS) [=e a cient of 
weekday and during variability 
the week Per Per per homemaker 
Number Per cent homemaker homemaker reporting 
reporting 
On the weekday: 
Sleeping and resting...... 497 100 530 530 9 
Matincameslsin tas as sian os 497 100 79 79 19 
IPErsonaliiCAarein. «9 sence 497 100 39 39 50 
During the week: 
Sleeping and resting...... 497 100 3,666 3,666 8 
DaAtingiineal seetemeseitaae vc 497 100 ajay! Sol 20 
Mersonalecareuws wis ek 497 100 251 251 45 
Care of health or illness... 19 4 17 488 150 


during the week or had used some time for seeing the doctor or the 
dentist. The time used averaged only 17 minutes for all homemakers, 
but was more than 8 hours during the week for the homemakers report- 
ing. If this can be taken as representative, the average homemaker is 
ill about 16 hours each year. 


Leisure activities 


Fancy-work was included as a leisure activity, although the product 
might have been used in house-furnishing. Less than one-fifth of the 
homemakers had spent any time during the week for fancy-work, but 9 
per cent had used some time on the weekday preceding the interview 
(table 43). The time used during the week averaged 1 hour for all 


TABLE 48. Time UsEp BY THE HOMEMAKER FOR LEISURE ACTIVITIES 
(497 farm homemakers in Genesee County, New York, spring, 1936) 


Homemakers reporting Average minutes used Quartile coeffi- 
Leisure activities on the a Na al A CL cient of 
weekday and during variability 
the week Per Per per homemaker 
Number Per cent homemaker | homemaker reporting 
reporting 
On the weekday: 
Fancy-work..... Bisse WS 47 9 10 115 42 
Community activities..... 49 10 22 233 50 
Miscellaneous activities... 456 92 172 188 50 
During the week: 
PeMOe WHEE 666i we a yd 95 19 59 330 100 
Community activities..... 107 22 60 289 if 
Miscellaneous activities. . . 472 95 932 984 54 


homemakers, and 5% hours for the homemakers who reported doing 
fancy-work. The time used during the week for fancy-work was ex- 
tremely variable, perhaps because some homemakers used time for it 
only once or twice during the week and others used time for it every 
day. ; 

There were 10 per cent of the homemakers who had engaged in some 
community activities on the weekday preceding the interview, and 22 per 
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cent reported some time used during the preceding week (table 43). The 
average time used for community activities during the week was 1 hour 
for all homemakers and about 5 hours for the homemakers reporting. 

Half of the homemakers said they usually attended meetings of less 
than three organizations. One-fifth of the homemakers attended no 
organization meetings, and 94 per cent attended meetings of five organ- 
izaticns or less. , 

More of the women 35 to 54 years of age attended organization meet- 
ings than of those who were younger or older. The number of children 
less than 16 years of age in the household did not seem to be related to 
the number of organization meetings that the homemaker usually at- 
tended ; but the women who had children less than 5 years of age in the 
household attended fewer organization meetings than did the women 
with older children. Apparently, after the children start to school they 
do not interfere with the mother’s attendance at meetings. 

Miscellaneous activities consisted chiefly of leisure occupations, such 
as reading, listening to the radio, and visiting. However, since some of 
the activities that were included, such as playing with children, might 
not be considered leisure by the homemaker, this group of activities was 
called miscellaneous. Nearly all (95 per cent) of the homemakers re- 
ported some time used for miscellaneous activities during the week (table 
43). The average time used for miscellaneous activities was about 3 
hours during the weekday and about 16 hours during the week. The 
average time spent on the weekday preceding the interview may be more 
nearly accurate than the week’s average, and by this criterion an average 
of about 21 hours during the week was used for miscellaneous activities. 

One-third of the homemakers had had a vacation during the past year. 
Half of these had had one week or more. For the homemakers who were 
less than 30 years of age and for those who were more than 69 years of 
age, the percentage who had had a vacation was higher than the average. 

As the number of persons in the household increased, the time used for 
activities other than work decreased. There was no change in time 
spent on personal care or in eating meals. The time used for sleeping 
and resting, fancy-work, community activities, and miscellaneous activ- 
ities decreased. 

As the number of children in the household increased, the time used 
for leisure and personal activities decreased, the greatest decreases being 
in fancy-work, miscellaneous activities, and sleeping and resting. The 
time used for personal care, for eating meals, and for community activ- 
ities did not seem to be related to the number of children in the house- 


hold. : 


TIME USED FOR HOMEMAKING ACTIVITIES 
While the time used for homemaking activities by the homemakers 
varied widely, the average was 52 hours for the week (tablé 13, page 19). 
FOOD PREPARATION!! 
Food preparation accounted for more of the homemaker’s time than 


In this study, the time spent on food preparation included the time used for preparing and serving 
the food currently consumed by the family. The time used for preserving and canning food was recorded 
under food preservation instead of food preparation, because most of this food was for future consumption. 
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did any other of the homemaking activities except care of the house, 
which accounted for approximately the same amount of time; 32 per cent 
of the homemaker’s time spent on homemaking activities was used for 
food preparation. Preparing dinner accounted for one-third of the time 
used by the homemaker for food preparation, and preparing the three 
meals accounted for three-fourths of the time. 

One-half of the homemakers used between 13 and 20 hours during the 
week for food preparation. The average time was 16% hours during the 
week, or about 2% hours a day. 

Practically all of the homemakers had spent some time in the prepara- 
tion of breakfast, dinner, and supper on the day preceding the interview 
(table 44). Help in preparing meals was received by the homemakers to 


TABLE 44. Time UseEp For Foopd PREPARATION 
(497 farm households in Genesee County, New York, spring, 1936) 


Households reporting Average minutes used Quartile coeffi- 
Food preparation on the |—— cient of 
weekday and during the variability 
week Per Per per household 
Number Per cent household household reporting 
reporting 
Homemaker, on the weekday: 
Any food preparation..... 492 99 138 139 27 
Preparing breakfast...... 464 93 23 24 38 
Preparing dinner......... 455 92 44 48 30 
Preparing Supper... 4 «. «. 449 90 33 ot 25 
Packing lunch paids....... 184 37 5 15 17 
SAI cesar eaten te tomertiey ries aie 228 45 28 62 50 
Homemaker, during the week: 
Any food preparation..... 496 100 982 984 18 
Preparing breakfast...... 470 95 162 171 33 
Preparing Ginner os... sas 487 98 345 352 25 
Preparing supper......... 477 96 23il. 241 29 
Packing lunch pails....... 200 40 31 77 33 
MS Ht oe Bdge Ue Ga nes oe 465 94 197 210 42 
Helpers, during the week: 
Any food preparation..... 247 50 Jot eR en 
Preparing breakfast...... 106 21 25 120 45 
Preparing dinner......... 150 30 54 180 88 
Prepanne Suppers. nee. «on 145 29 46 156 54 
Packing lunch pails....... 55 11 7 59 50 
LBM chakes’,. Meany Cann acme te naa See 91 18 19 106 56 


*Not calculated. 


the extent of about 2 hours during the week, most of which was for pre- 
paring dinner and supper. These were also the meals for which the 
largest number of homemakers received help. The tendency was for 
the homemakers to prepare only one large meal a day; of the homemakers 
who used less than average time for preparing supper, 57 per cent used 
more than average time for preparing dinner; of the homemakers who 
used more than average time for preparing supper, only 38 per cent used 
more than average time for preparing dinner. 

The homemakers who had lunch pails to pack, spent,.on an average, 
15 minutes a day for 5 days of the week; but for the group as a whole, 
packing lunch pails represented only 3 per cent of the time devoted to 
food preparation. 


In only 3 per cent of the households had no baking been done during 
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the preceding week. The time used by homemakers for baking varied 
more than did the time used for any other part of the food-preparation 
process. In nearly all of the households, cake had been baked during the 
week ; and in more than half of them, pie, cookies, and bread had been 
baked. In a few households, doughnuts and rolls had been made. An 
average of eight loaves of bread were baked during the week by the 
homemakers who baked their own bread. At 80 per cent of the homes 
a baker’s wagon came by the door, but not all of these homemakers 
bought baked goods. About 75 per cent of the homemakers said they 
used homemade cookies entirely, 38 per cent said they used baker’s bread 
entirely, and 35 per cent said they used homemade bread entirely. 

The percentage of time used for food preparation by the homemaker 
in preparing breakfast and dinner decreased as the total time used for 
food preparation increased, the percentage used for supper and for other 
food preparation remained about the same, and the percentage used for 
baking and for packing lunch pails increased rapidly. 


Variation in time used for food preparation 


The time used for food preparation by the homemaker and by all 
workers was closely associated with the number of persons in the house- 
hold. The time used by all workers for meal preparation, baking, and 
packing lunch pails increased as the number of persons in the house- 
hold increased. The amount of work to be done in preparing food can 
be roughly measured by the number of persons for whom food is to be 
prepared. 3 

As the number of persons in the household increased, the time used 
during the week by the homemaker for all parts of the food-preparation 
process, except preparing dinner, tended to increase. The largest actual 
increase was in baking, and the largest proportionate increase was in 
packing lunch pails. The time used per capita for all parts of the food- 
preparation process, except packing lunch pails, decreased as the number 
of persons in the household increased. The largest actual decrease was 
in time used for preparing dinner. 

The number of meals!” served was closely associated with the number 
of persons in the household. As the number of meals served during the 
week increased, the time used by all workers for meal preparation in- 
creased ; but the time used for preparing individual meals decreased from 
an average of 16 minutes per person per meal, in households serving two 
persons, to 5 minutes in households serving nine or more persons 
(appendix, table 69, page 90). 

Apparently, less time was required for preparing meals for a young 
child than for an adult. As the age of the youngest person and the num- 
ber of persons in the household increased, the time used for food prepara- 
tion increased; the largest increases seemed to be due to ine@reases in the 
number of persons in the household. 

There was relatively little difference in the time used for food prepara- 
tion in the households reporting different kinds of cooking fuel. 

In the homes where there was running water, slightly more time was 


#2An individual meal was considered to be one meal served to one person at home. 


G-w\,, 
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used during the week for food preparation than in the homes where there 
was no running water. This seems paradoxical; but the saving which 
might be due to having running water, may be small in comparison with 
the effect of other factors such as arrangement of the equipment used in 
food preparation, number of meals served, and number of different dishes 
prepared. 

There were 61 per cent of the families who usually ate three meals a 
day in the kitchen. Since 29 per cent usually ate no meals in the kitchen, 
in at least 71 per cent of the houses the kitchen was large enough to 
provide a dining center for some of the meals. As the number of per- 
sons in the household increased, the percentage of meals eaten in the 
kitchen decreased. In the households where all the meals were eaten 
in the dining-room, about the same amount of time was spent during the 
week on food preparation as in the households where all the meals were 
eaten in the kitchen. Serving the food was included in food preparation ; 
but apparently any saving in time which might have been expected be- 
cause of having the meals eaten in the kitchen was too small to show, or 
else too many other factors entered into the time used for food prepara- 
tion. 

In an attempt to construct a measure for comparing the amount of 
baking done in each household, the number of different foods baked and 
the number of articles baked were tested. The number of articles baked 
seemed, from preliminary tests, to be more closely related to the time 
used for baking than did the number of different kinds of food baked. 
The following were considered as each representing one article: one cake, 
one pie, one loaf of bread, one dozen cookies, one dozen rolls, one dozen 
friedcakes. As the number of articles baked increased, the time used for 
baking increased at a decreasing rate (appendix, table 70, page 90). 

As the number of lunch pails packed increased, the time used for this 
purpose increased (appendix, table 71, page 91). 


DISH WASHING!?® 


Dishwashing is one of the routine activities of homemaking that are 
frequently considered disagreeable but are not considered physically fa- 
tiguing. 

Dishwashing accounted for 14 per cent of the time used by the home- 
maker for homemaking activities. About the same amount of time was 
used by the homemaker during the week for washing breakfast dishes 
as for washing supper dishes; more time was used for washing dinner 
dishes (table 45). 

Practically all of the homemakers had washed dishes during the week, 
and more than half of them had had some help. The largest number of 
homemakers had had help on supper dishes. The homemakers used an 
average of about 7 hours during the week for dishwashing, and had an 
average of nearly 3 hours of help. 

_ BThe time used for dishwashing included the time used for clearing the table and washing the breakfast, 
dinner, and supper dishes. Usually, baking dishes, lunch pails, and dishes from any extra meal were washed 
with the dishes from a regular meal; when they were washed separately, the time used was included in the 
time used for the dishes from the next meal. When the dishes from two or more meals were combined, as was 


occasionally done in a few households, no attempt was made to separate the time used for those from each 
meal, the entire time being credited to the dishes for the meal following which they were washed. 
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TABLE 45. Time UsepD For DISHWASHING 
(497 farm households in Genesee County, New York, spring, 1936) 


Households reporting Average minutes used Quartile coeffi- 
Dishwashing on the week- ea 
day and during the week Per Per per household 
Number Per cent household household reporting 
reporting 
Homemaker, on the weekday: 
Any dishwashing......... 469 94 61 65 25 
Breakfast dishes.. .\...... 422 85 18 22 38 
Dinner dishes. .ha. occas 403 81 22 Pall 25 
Supper dishes.) ic). a 384 77 19 24 38 
Homemaker, during the week: 
HALEY: (CISH WASHING 2s a enence ey 485 98 434 446 29 
Breakfast dishes......... 443 89 133 150 45 
Dinner dishes. ec3 ssc bss: 461 93 167 180 25 
SUpDEr GISHES tans Nenis 426 86 135 158 36 
Helpers, during the week: 
Any dishwashing......... 287 58 166 ee ee one 
Breakfast dishes......... 179 36 44 23 59 
Dinner dishes; nts 8 sc. oan 210 42 50 118 78 
Supper dishes............ 249 50 72 143 54 


*Not calculated. 


As the total time used by the homemaker for dishwashing increased, 
the time used to wash the dishes for each meal increased, the largest 
increase being in the time used for washing breakfast dishes. 


Variation in time used for dishwashing 


As the number of persons in the household increased, the time used 
by the homemaker for washing the dishes from each meal and the pro- 
portion of her time used for washing the dishes from each meal remained 
about the same. The time used per capita by the homemaker for wash- 
ing the dishes from each meal and from all meals decreased rapidly as the 
number of persons in the household increased. The same tendency was 
found by Henderson (1937). 


Although the time used by the homemaker for dishwashing remained 
about the same, as the number of persons in the household increased, the 
time used by helpers increased, and therefore the time used by all workers 
increased (appendix, table 72, page 91). Of the total time used for dish- 
washing in households of two persons, 5 per cent was done by helpers ; 
but 50 per cent was done by helpers in households of eight or more per- 
sons. : 


As the number of individual meals served during the week increased, 
the time used during the week by all workers for dishwashing increased. 


The number of children in the household was not related to the time 
used by the homemaker for dishwashing. Washing the dishes for a 
young child did not seem to require so much time as did washing the 
dishes for an adult. 


In the households that had running water, the same amount of time 
was used for dishwashing as in the households not having running water. 
It may be that the time used for dishwashing is so largely affected by 
the number of individual meals served and the arrangement of equipment 
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for washing dishes, that any saving in time due to having running water 
is negligible. 

In the households where some meals were eaten in the kitchen, less 
time was used per household for dishwashing but there was no saving in 
time used per capita. Since the families eating in the kitchen were 
smaller, it is possible that the saving in time due to the fewer steps 
necessary in clearing the table when meals are eaten in the kitchen was 
offset by the longer time per capita taken to wash dishes when the house- 
hold is small. The kitchens may not have been large enough for the 
larger households to eat there, making it necessary for them to eat in the 
dining room even though time might have been saved by their eating in 
the kitchen. 

CARE OF THE HOUSE" 


Closely following food preparation, care of the house was the most 
time-consuming homemaking activity of the homemaker, requiring an 
average of 31 per cent of her time for homemaking activities; but for 
all workers the time used for care of the house was greater than that 
used for food preparation. Daily care of the house, weekly house-clean- 
ing, and care of fires accounted for most-of the time used for care of the 
house; one-third of the time was used for daily care. 

During the week, nearly all of the homemakers had spent some time 
on such care of the house as is usually attended to from day to day, on 


TABLE 46. TIME USED FOR CARE OF THE HOUSE 
(497 farm households in Genesee County, New York, spring, 1936) 


Households reporting Average minutes used Quartile coeffi- 
Care of the house on the =a cient of 
weekday and during the variability 
week Per Per per household 
Number Per cent household household reporting 
reporting 
Homemaker, on the weekday: 
Any care of house........ 490 99 157 160 46 
Daily care of house?...... 440 89 56 64 50 
Weekly house-cleaning.... 69 14 LS 106 44 
Special house-cleaning.... 76 15 26 172 60 
(OTE IO! TRESS uth ee cue keer 397 80 o2 40 67 
Bedinawikine. 7.060 os on < e 450 91 13 14 St 
Homemaker, during the week: 
Any care of house........ 495 100 978 982 29 
Daily care of house....... 483 97 372 383 38 
Weekly house-cleaning.... 440 89 187 211 33 
Special house-cleaning.... 105 21 70 334 50 
WATE OL TOS ete ae eioartn 4 404 81 218 269 74 
PSE UIMEUATH Gy oy ea eutials, « o4 Aue 467 94 95 101 23 
Upkeep of house......... 46 9 38 411 50 
Helpers, during the week: 
Any caréof house. ....... 374 75 239 ake a 
Daily care of house....... 122 25 51 209 77 
Weekly house-cleaning... . 162 33 55 168 63 
SATS WOr MTCSic. oa ee 288 58 102 176 46 
BoA Bitlet Cun ee ee 186 37 31 84 50 


*Not calculated. 


“Daily care of the house included the routine “‘straightening-up”’ of the house, daily cleaning, and carry- 
ing water, but not bedmaking. Weekly house-cleaning included the cleaning done only once a week: special 
house-cleaning included the cleaning done only once or twice a year. Care of fires included the time used 
for tending fires, bringing in fuel, and emptying ashes. Upkeep of the house was separated from special 
house-cleaning, although usually both were done at the same time; upkeep of the house included time used 
for papering, painting, and repairing the house, both outside and inside. 
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bedmaking, and on care of fires (table 46). There were 288, or 58 per 
cent, of the homemakers who had had some help on the care of fires; 
this is the largest number of homemakers receiving help on any one 
homemaking activity. 

Since weekly house-cleaning, special*house-cleaning, and upkeep of the 
house were not daily homemaking activities, they were not reported by 
many homemakers on the weekday preceding the interview. However, 
nearly all of the homemakers had done some weekly house-cleaning dur- 
ing the week. Only 21 per cent of the homemakers had done any special 
house-cleaning during the week, and 9 per cent had done some of the 
tasks classed as “upkeep of the house.” 

Some of the homemakers said they usually did a part of the weekly house- 
cleaning each day and included it with the daily care of the house; others 
said they did the weekly house-cleaning on one or two special days each 
week. In order to eliminate any differences caused by these different 
methods when studying factors affecting time used for regular care of the 
house, the time used for daily care of the house and that used for weekly 
house-cleaning were combined under the designation “Routine care of the 
house.” Routine care of the house was’reported by nearly all of the 
households; the average time used by all workers was about 11 hours 
during the week. 

Practically all of the homemakers used time during the week for some 
care of the house. Half of them used between 10 and 20 hours; the aver- 
age time was about 16% hours during the week, or 2 hours and 20 
minutes a day. The average time used during the week by helpers was 
about 4 hours, making a total for all workers of more than 20 hours. 
The helpers’ time was 22 per cent of the total for care of the house. 


Variation in time used for care of the house 


As the number of persons in the household increased, the time used by 
the homemaker for care of the house tended to remain about the same _ 
but the time used by all workers increased. 

The time used by the homemaker for each item under care of the 
house did not seem to be related to the number of persons in the house- 
hold, except that the time spent on bedmaking increased and the time 
spent on special house-cleaning decreased as the number of persons in 
the household increased. The time used per capita by the homemaker 
for care of the house decreased as the number of persons in the house- 
hold increased. The largest proportionate decrease was in daily care of 
the house. 

As the number of rooms requiring daily care increased, the time used 
for routine care of the house tended to increase (appendix, table 73, 
page 91). The time used for care of each room decreased from an aver- 
age of 5% hours during the week, for less than three rooms, to 1% hours, 
for nine or more rooms. 

Most of the households consisting of two or three persons reported 
less than six rooms that required daily care. The number of rooms re- 
quiring daily care increased as the number of persons in the household 
increased ; but there were households of six or more persons that reported 
less than five rooms requiring daily care. 
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The time used for routine care of the house increased as the size of 
the household and the number of rooms requiring daily care increased ; 
the number of rooms seemed to be the more important factor. 

The time used for bedmaking increased directly as the number of beds 
increased (appendix, table 74, page 92). 

The time used for care of a furnace was about the same as the 
time used for care of one stove. The time used for care of fires in- 
creased as the number of fires kept increased (appendix, table 75, page 
92). , 

The time used by the homemaker for care of the house did not seem 
to be related to the number of children in the household. 

There was no difference in the time used for care of the house between 
households with and those without running water. The time used for 
carrying water was included in daily care of the house. Therefore any 
saving in time because water did not have to be carried, must have been 
offset by increases in the time used for other items under care of the 
house. 


CARE OF CLOTHING AND HOUSEHOLD LINENS 


Care of clothing and household linens included both heavy work such 
as washing, and light work such as mending. Although washing and 
ironing are heavy work, they are usually done on only one or two days 
during the week and so may not consume as much of the homemaker’s 
total energy as do some other homemaking activities which are less 
strenuous but are done every day. Sewing may be considered a leisure 
activity ; it offers some homemakers an opportunity to express their crea- 
tive ability as well as to relax while working. 

Care of clothing and household linens accounted for only 13 per cent 
of the time used during the week by the homemaker for homemaking 
activities. Washing required 40 per cent of the time used by the home- 
maker for care of clothing; ironing, 30 per cent; mending, 20 per cent; 
and sewing, 10 per cent. 

Nearly all of the homemakers washed and ironed clothes sometime dur- 
ing the week (table 47). The time used by all workers for ironing aver- 
aged 1 hour a week less than the time used by all workers for washing. 

Mending, like washing and ironing, seemed to be a task usually done 
on only one or two days of the week. 

_ There were 24 per cent of the homemakers who had done some sewing 
during the week. If the average time used is representative of all homes, 
about 40 hours of sewing is done during a year in each home. 


Variation in time used for care of clothing and household linens 


As the number of persons in the household increased, the time used 
by the homemakers, by helpers, and by all workers, for care of clothing 
and household linens, increased. The average time used during the 
week by the homemakers was nearly 7 hours; all workers used an aver- 
age of more than 8 hours, of which 16 per cent was given by helpers. 

As the number of persons in the household increased, the time used 
during the week by homemakers for washing, ironing, and mending in- 
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TABLE 47. Time USED FOR CARE OF CLOTHING AND HOUSEHOLD LINENS 
(497 farm households in Genesee County, New York, spring, 1936) 


Households reporting Average minutes used Quartile coeffi- 
ENE Bes AB 2b EE COLNE OS) eee carci a me am “a a ea cient of 
hold linens on the weekday variability 
and during the week Per Per per household 
Number Per cent household household reporting 
reporting 
Homemaker, on the weekday 
NEMS eA num ce et 99 20 27 134 38 
LPO as. bats cA ee 92 19 20 110 33 
gone bs 7 Ge oe ene ee 109 22 13 62 50 
DEW UENCE ee ce eo eee 48 10 8 108 67 
Homemaker, during the week 
Wiacneims ot deae kr. s Pai, 442 89 168 189 33 
Toomaecas 4. {tet es 416 84 125 149 38 
Iieroiebbolen, qu ee epee oe 416 84 81 97 58 
EWVIIOE soto cate. Rie nse -s 120 24 43 191 60 
Helpers, during the week: 
WUENS] OW 0 420 een na Rae 135 Dl 39 143 50 
Pr@iinieeiin wcn cane ee Senses: 109 22, 28 128 38 
Mending ae i 0 jays ces. ie 14 11 78 75 
DO WiIOs ytd tied ee koe 14 3 7 267 175 


creased, but the time used for sewing showed no consistent change. The 
time used per capita by the homemaker for washing, ironing, mending, 
and sewing decreased as the number of persons in the household in- 
creased, the greatest decrease being in the time used for ironing. 


As the number of children in the household increased, the time used 
during the week by all workers for care of clothing and household linens 
tended to increase. The time used for washing showed the most con- 
sistent and the largest increase. 


The relationship between the age of the youngest person in the house- 
hold and the time used for washing was somewhat confused, because the 
households usually were larger where there were young children. Both 
the age of the youngest person and the number of persons in the household 
seem to be important factors in determining the amount of time used for 
washing. The time used for washing increased with the size of the 
household (appendix, table 76, page 92), and was decidedly higher for 
households where there were children less than 3 years of age (table 48). 


TABLE 48. AGE OF YOUNGEST PERSON IN THE HOUSEHOLD, AS RELATED TO 
TIME USED DURING THE WEEK By ALL WORKERS FOR WASHING 


(174 farm households in Genesee County, New York, spring, 1936) 


: Number of Minutes used 
Age of youngest person in household (years) i ceretlas fae eis 

bi PARE CO IN, pete ha Ao Wetira Calan Dine. PRR A stawin 26 412 
ee as ie eee en ees OP ONE CT La vba, « Bua oth ale ik 4 378 
; Ad Te id tet tele RE es ces ee ON Wain ocd a oe ALAN Akg ceiley a 33 307 
2 an Tae Ey ea eas he CURE c NCEE Ae Wy ate ee Wee Ee ; 16 4 182 
PUAN MEd ATS a Rita TS tenks ek WKN Gate PER 19 238 
ESE NETS See Po Ma Ey aries Vadisi alle elie: We, Caeio leet are” con Va hoa hs ai'ei eee di 213 
a ee ia EDs, cae WhO sy Wierd Bae os ae Oe pus aed 15 189 
TNE TE eS BME G onto. 16h rik hy Asia Oe 9 op 9 200 
ER A ee ee eng Cee ae ae 17 208 
ree eee ee re Ma Sede yk ald Wise vr oyelany Rig oe vite 5 198 


SAPs el GE sls Vali cy Da eucreu BNET Ss Pa sted Lob ees 19 246 
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The age of the youngest person in the household did not seem to be 
related to the time used for ironing. 

The time used during the week by all workers for mending decreased 
as the age of the youngest person in the household increased, the decrease 
being noticeably large in families in which the youngest person was 10 
years of age. There was a tendency for time used weekly by all workers 
for mending to increase as the size of the household increased (appendix, 
table 7/7, page 92). 

The time used during the week by all workers for sewing was slightly 
higher in the households with three or more children than in the house- 
holds with fewer children. 

In an attempt to get some measure of the size of the washing done in 
each home, the homemakers were asked to list the large articles of cloth- 
ing washed. In determining the size of the washing, each of the follow- 
ing was counted as one article: one sheet, one shirt, one tablecloth, one 
dress, one pair of overalls, one suit of heavy underwear, one bedspread, 
one blanket, one pair of curtains, one rug, two aprons, two child’s dresses 
or suits, three towels. Nightclothes, stockings, handkerchiefs, napkins, 
diapers, and other smaller articles were omitted. Later study showed 
that this basis was not close enough to accuracy to be used for comparing 
the washings as to size. All articles washed should have been listed, but 
probably this would only have increased the tendencies shown. 

As the number of articles washed increased, the time used for washing 
tended to increase. The average number of articles washed was 22; one- 
half of the households reported washings varying in size from 16 to 30 
articles. The number of articles washed increased with the size of the 
household. 

In an attempt to get some measure of the size of the ironing done in 
each home, each of the following was considered as one article ironed: 
one sheet, one dress, one shirt, one tablecloth, one pair of curtains, one 
bedspread, two aprons, two child’s dresses or suits, four towels. Small 
articles were omitted, and later analysis indicated that they were not so 
important a part of ironing as of washing. Pressing was not included in 
articles ironed, and so it was possible to have a household where some 
time was reported as being used for ironing but no articles were actually 
ironed. 

Most of the households reported between 8 and 17 articles ironed dur- 
ing the week, the average number being 13. The time used during the 
week for ironing increased with the number of articles ironed (appendix, 
table 78, page 93). 

The time used for ironing doubled, and the number of articles ironed 
increased 2% times, as the number of persons in the household increased 
from two to nine or more. 

In the households where an electric washing machine was used, 25 
articles were washed during the week, as compared with 16 articles in 
the households where no washing machine was used (table 49). The 
time used for washing was least in the households using a gas-engine 
washing machine, and greatest in the households using a hand-power 
machine. The time used per article washed was least in the households 
using a gas-engine washing machine. 
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TABLE 49. Type or WASHING MACHINE USED, AS RELATED TO WASHING DONE 
(499 farm households in Genesee County, New York, spring, 1936) 


Nutnber Number Minutes Minutes Per cent of 
Type of washing machine used Oo of used used households 
households articles weekly for per article | washing dur- 
washed washing washed ing the week 
No washing machine:.......... 101 16 181 12 82 
Hand=powet. 5 0.53 «0 fe he eae 61 19 224 12, 93 
CRESPO GINO eo 6 Fiihnid cian orators ae 46 22 10} 8 87 
TOC GPTG ha eI a Gale cis icde eas SAE 291 A595 210 9 97 


Of the households where there was an electric washing machine, 97 
per cent reported doing some washing during the week; only 82 per cent 
of the households having no washing machine reported doing washing. 

The average time used per article ironed was 13 minutes for the 
households using sadirons and 12 minutes for the households using 
electric irons; the total time used for ironing was about the same with 
the two types of irons. Of the households using electric irons, 94 per 
cent did some ironing during the week, as compared with 86 per cent of 
the households using sadirons. In the households where an electric iron 
was used, the median number of articles ironed was 13; in those where a 
sadiron was used, the median was 10 articles. 


Laundry delivery service 


Although laundry delivery service was available to about half of the 
homes, only 7 per cent of them ever sent laundry out. There were 70 
homemakers who had not bothered to find out whether laundry delivery 
service was available or not. Of the homemakers for whom the service 
was available, 13 per cent sent some laundry out, as compared with 4 
per cent of the homemakers who did not have the service. As delivery 
service becomes more available, it is possible that laundry work will be 
done in fewer homes. 


OTHER HOMEMAKING ACTIVITIES 


Care of members of the household’ 


The time used for care of members of the household can vary widely, 
depending on how well the physical needs are met and how much addi- 
tional time is used in teaching a child to be independent. Mothers with 
young children frequently say that their housework suffers if they do 
all they wish to do in caring for the children. 

The time used for care of members of the household accounted for only 
7 per cent of the average homemaking time used by all homemakers dur- 
ing the week; but in the households having children the average amount 
of time used during the week was about 12 hours; in 36 households, more 
than 18 hours was used by all workers during the week. Only about 
one-third of the homemakers used any time weekly or daily for care of 
members of the household (table 50). This was one of the most variable 
factors of all the homemaking activities studied. 


16Time spent in caring for children and invalids was included, but time spent in playing with children 
was not. 
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TABLE 50. Time USED FoR OTHER HOMEMAKING ACTIVITIES 
(497 farm households in Genesee County, New York, spring, 1936) 


Households reporting Average minutes used Quartile coeffi- 
Gene hotiemaling activities) ————— rr eee cient of 
on the weekday and during variability 
the week Per Per per household 
Number Per cent household household reporting 
reporting 
Homemaker, on the weekday: 
Care of individual family 
AULETIND GUS separ netakane one cre 161 32 31 102 77 
Marketing and account- 
KEGODIN Rae wae ote le eter es 97 20 32 166 30 
Homemaker, during the week: 
Care of individual family 
ATLOTIN DELS wap ot eheuchei 171 34 221 669 73 
Marketing and account- 
KCC DIT ee he ieee ee eer oe 164 3 ate 235 50 
Food preservation........ 23 5 12 260 67 
Helpers, during the week: 
Care of individual family 
THELTDELS cis ete Aiwa dusters 41 8 22 shee soe 
Marketing and account- 
POROUS Miya shes re cons 4. i bd Age “A, 
Food preservation........ 4 1 Woy! Tse: ms 


*Not calculated. 


As the age of the youngest person in the household increased, the time 
used for the care of members of the household decreased (appendix, table 
79, page 93). In households where the youngest person was an infant, 
25 hours a week were used for care of the family. If this were all done 
by the homemaker, it would be about 15 per cent of her total time or 
about one-fourth of her waking time. Where the youngest person in the 
household was 1 to 3 years of age, about 16 hours a week were used. 
The time used decreased steadily until the youngest person was about 9 
years of age, when there was a drop from about 3 hours during the week 
to 1 hour. The large decreases occurred after 1, 3, and 8 years of age. 
This held true whether there was one child or more in the household. 

Nearly all of the evidence indicated that where there was one child, 
about the same amount of time was used as where there were two or more 
children of about the same age, and so less time must have been used for 
each child. Perhaps where there was more than one child, the older 
child helped the younger ones and that child’s time was not properly esti- 
mated by the homemakers; or, in helping two children to eat, dress, and 
the like, about the same time is used as for one child. 

The time used was not influenced by the number of persons in the 
household, if all household members were in good health and there were 
no young children. This was the only homemaking activity in which the 
percentage of the total time which was accounted for by helpers did not 
seem to be related to the number of persons in the household. 


Teaching the child certain routine activities 

Because of the fact that the time used for care of individual family mem- 
bers was extremely high in the households where there was a very young 
child, it was thought advisable to make a detailed study of teaching the 
child certain routines. If, as a result of learning these routines, the 
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child can care for himself, the mother’s time can be freed for other activ- 
ities and the child does not form the habit of depending on the adult for 
help. 

From mothers of pre-school children, 97 records were obtained telling 
when the mother started to teach the child certain routines, how much 
time the mother used daily at the beginning of the learning period, and 
the age at which the child could perform the activity with supervision 
and without supervision. The routine activities studied were: drinking 
from a cup; eating with a spoon; eating with a fork; using a knife; 
putting on underwear; putting on and lacing shoes; putting on outer- 
wear; putting on wraps; putting on rubbers and galoshes; dressing | 
completely; keeping dry during the day; undressing; keeping dry at 
night; brushing teeth; washing; bathing; going to bed alone at night; 
going alone for a nap. In general, the mothers stated the ages for the 
learnings at six-months intervals; that is, at six, twelve, or eighteen 
months. Most of the children for whom records were obtained were 2 to 
5 years of age. 

The median age at which homemakers started teaching their children 
to drink from a cup was nine months; for eating with a spoon, twelve 
months ; for eating with a fork, eighteen months; for keeping dry during 
the day, twelve months; and for undressing and for brushing teeth, 
thirty months (table 51). The median learning period was about six 


TABLE 51. TEACHING THE CHILD CERTAIN ROUTINE ACTIVITIES 


(87 mothers with pre-school children in Genesee County, New.York, spring, 1936) 
AR SESE SSS SESS SE ES A a EE SE Se SE RSE SPELT SI | 


Age at which child 


Age yee could accomplish— Median daily — 
: is teaching Gatninioe Po 20 oye ee aay minutes for 
Routine activity was period ‘ c teaching at 
started With. Without the beginning 
supervision | supervision 
Median months 

Drinking from acup....... 9 6 12 14 15 
Eating with a spoon........ 12 5 15 18 20 
Eating with a fork......... 18 6 24 24 15 
Keeping dry during day.... 12 7% 204% 24 60 
Wneressing ti Saki. haat. oe: 30 12 36 42 10 
Bruising teeth... fe a ee 30 6 36 39 5 


months for all these routine activities except undressing, for which the 
median learning period was twelve months. In general, the children 
learned first to drink from a cup; next, to eat with a spoon and then with 
a fork, and to keep dry during the day; and finally, to brush their teeth 
and to undress themselves. At the beginning of the learning period, the 
time spent by the mother for teaching was usually 20 minutes or less 
daily ; for keeping dry during the day, the median time used for teaching 
was | hour daily. 


In general, if the mother started to teach the child a routine at less 
than the median age, the child learned to do it at less than the median 
age. This seemed to be true for all routines for which sufficient data for 
determining this point were available. The learning period was usually 
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shorter for the children who were older before the teaching was started, 
than for the children who were young when the teaching was started, 
which might have been accounted for by physical maturation. More of 
the children whose mothers started teaching them when they were older 
than the median, learned in less than four months. The child’s interest 
in learning a skill may be greater at certain ages, and may be important 
in fixing the time required for teaching. 


The earliest age at which a mother started teaching her child these 
routines was always much younger than the median age. The earliest 
age at which any child learned to carry through any of these routines 
was sometimes as much as two or more years younger than the median. 


The correlation between the age at which the mother started teaching 
the child, and the learning period, was always low and was usually 
negative. This is to be expected, because the older the child is when 
the mother starts teaching, the sooner he will be physically capable of 
being independent. The correlation between the age at which the mother 
started teaching, and the age at which the child learned, was positive and 
usually was fairly high. 


Marketing and account-kecping 


None of the homemakers said they used time for planning. Since 
many of them said, however, that they planned their work, the planning 
must have been done while they were engaged in other activities. Market- 
ing and account-keeping, which would be associated with planning, 
represented only 3 per cent of the time used during the week by the home- 
makers for homemaking activities. Time used for shopping, either in 
town or through salesmen who came to the house, was included in mar- 
keting. 

Only one-third of the homemakers had used any time during the week 
for marketing and account-keeping (table 50, page 50). The average 
time used was 1% hours during the week for all homemakers, and nearly 
6 hours for the homemakers who reported any time used. Marketing 
and account-keeping was not listed on the survey blank, and frequently 
may have been omitted from the record owing to the enumerator’s not 
having asked the question or the homemaker’s not having remembered 
the time used. This is partly confirmed by the larger percentage of 
homemakers reporting in the other three seasons of the year, when a defi- 
nite effort was made to record the time used for this task. Only 4 home- 
makers said they received help in this task, but many homemakers said 
later in the interview that their husbands did much of the food-purchas- 
ing. For these reasons, probably both the average amount of time used 
by all workers for this task, and the amount of help received, are inaccu- 
rate as presented here. 


There were 82 homemakers, or 16 per cent of the total number, who 
said they kept household accounts of some sort, although some said the 
accounts were sketchy. In addition, 4 homemakers kept only food 
accounts. In some households the husband kept most of the household 
accounts. I requently the farm and the household accounts were kept 
together. 
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Only 8 per cent of the households did not havea car. There were 48 
per cent of the homemakers who had a driver’s license, which represents 
shghtly more than half the number of households where there were cars. 
Of the homemakers who had a driver’s license, 15 per cent did not drive 
to town regularly. Of all the homemakers, 85 per cent said they liked to 
shop. 

One-half of the homemakers said they usually did all of the food- 
purchasing for the household, and one-fifth of them said they usually 
did none of the food-purchasing. About two-thirds of the husbands 
ordinarily did no food-purchasing and one-third did some; 13 per cent 
did all of it. Of the other household members, 84 per cent usually did 
no food-purchasing and 7 per cent did all of it. | 

The time used for marketing and account-keeping was not related to 
the number of persons in the household, but it was slightly less in house- 
holds where there were children than in households of adults. Probably 
it takes no longer to buy the food for a large household than for a small 
household, and most of the marketing was food-purchasing. The home- 
maker who has young children may delegate the responsibility for mar- 
keting to other household members. 


Food preservation'® 


Since the records were taken in the late spring, not much time was 
used for food preservation; only 5 per cent of the homemakers had pre- 
served any food during the week preceding the interview (table 50, page 
50). The homemakers preserving food used an average of more than 
4 hours during the week for the process, most of which was for the 
canning of meat. Only 4 of the homemakers said they had received 
help on food preservation. 


Vt lON IN LIME USED? DUE. TOrmAy OF THE WEEK 
HOMEMAKING ACTIVITIES 


For all homemaking activities, the most time was used on Monday 
and on Saturday. ‘The time used each weekday for all food preparation 
varied, largely because of variations in time used for packing lunch pails 
and for baking. Lunch pails were packed each weekday except Saturday 
in about the same number of homes (table 52). The largest number of 
homemakers reporting baking, and the most time used for baking, were 
on Thursday and Saturday. The smallest number of homemakers re- 
ported baking on Monday. Fewer homemakers reported preparing din- 
ner on Tuesday, but the time used did not vary significantly. 

There was little variation in the percentage of homemakers washing 
dishes each weekday. 

The time used for care of the house was higher on the days when 
weekly or special house-cleaning was done. Weekly house“cleaning was 
most frequently done on Friday or Saturday—although there seemed to 
be a slight tendency for some women to clean on Monday, perhaps clear- 

16The time used for food preservation was not included in the time used for food preparation, because 
the product is usually consumed during a period of several weeks, and food prepared during the week is 


usually consumed in that same week. Canning, making jellies and jams, and butchering were classified as 
food preservation. 


54 BULLETIN 734 


TABLE 52. RELATION oF DAY OF THE WEEK FOR WHICH RECORD WAS TAKEN, 
TO PERCENTAGE OF HOMEMAKERS DOING VARIOUS ACTIVITIES 


(499 farm homemakers in Genesee County, New York, spring, 1936) 


Day of the week for which record was taken 


Activity d 
Sun- Mon- Tues- | Wednes-} Thurs- Fri- Satur- 
day day day day day day day 
Per cent of homemakers reporting* 

Pom TRODATA ONO), : ahius's vis miner 99 99 98 99 100 100 98 
Preparing, brealktast..........-... 94 92 95 93 93 94 93 
Preparing Ginners. oi. sees s sare 96 87 79 93 95 97 91 
Preparing SUpper.vc <i ae ved a os 92 92 92 87 91 94 91 
Packing lunch pails. .te. see om 3 40 44 35 34 41 27 
IFS ULE) OU cng ih, HR Sey et ot arcs eee i 30 44 40 50 47 70 

Pre ae igs et, 5G Dace on we kus ae 97 95 93 96 96 91 89 

WimeBreakfast dishes. ..........6 0805 86 86 77 91 88 82 80 
WP” Dinner dishes.................-- 87 76 79 82 87 82 80 
PI DET VISES 1 ohx2 10; Goes eran, Cat oe a 74, 84 74 74 76 76 79 

MEGEMMOUMOUSE!..1¢ Svoeaic oa ears eos-e Sin 98 98 97 99 99 100 100 
Watly Care of house))...6405 b.63). 5) 54 84 86 91 92 88 T+ 
Weekly house-cleaning........... 0 14 Ff 12 10 18 34 
Special house-cleaning........... 0 13 16 17 19 21° 4 
POUT A MATIN ee GS oor he SEE ee wee 92 90 88 93 92 94 86 
MORSE NOt TLCS yo cok ants e sea rig 85 80 81 75 79 77 

Care of clothing and household linens: 

AWN @Bhatoae Gat Be amen pak ety uM ok 2 50 16 15 12 S 5 
bigot AO Re ee ei Ages tos, ana res 18 34 20 9 21 «4 
PINTO A yc o.ct Maden tei A aS CE se 14 26 23 23 18 29 
SE VOLTLO re, Gielen gs See WN Nie hese 0 9 10 13 7 12 5 

Care of individual family members. . 23 28 38 30 29 18 36 

Marketing and account-keeping..... ees 13 16 22 hs 15 43 

BUCY SWOLK: 204.5 90. oe ai ale & Srey e Z 5 ale. 10 13 15 4 

Community activitie@.............. 9 5 9 13 i2 LZ 9 

Miscellaneous activities............ 76 91 94 92 92 94 86 

Sleeping and resting............... 100 100 100 100 100 100 100 

ry MOMOCMAKING Yo. .ak bys bu wee ee 100 100 100 100 100 100 100 

MR ROUN, Gratis sede pints elven ado wise bak as 77 15 79 84 88 75 

RIXOE UCN Me er Nasal ts oth Wa west Ue eh 4 17 31 23 30 32 9 


} 


*The numbers of homemakers on which the percentages are based are as follows: 499, Sunday; 104, 
Monday; 97, Tuesday; 104, Wednesday; 101, Thursday; 34, Friday; 56, Saturday. 

TNot calculated. : 

tLess than 0.5 per cent. 


ing up the house after week-end guests. Special house-cleaning was ap- 
parently done any day of the week which suited the homemaker, with 
the exception of Saturday. In taking the records an attempt was made 
to separate the time used for daily care of the house from the time used 
for weekly or special house-cleaning. The average time used for daily 
care of the house was lowest on Tuesday and Friday, and the percentage 
of homemakers reporting was lowest on Monday. 


The largest percentage of women washed on Monday. Much of the 
washing done on other days seems to have taken little time, being perhaps 
the daily washing for a small child or personal articles of clothing. The 
largest percentage of women reported ironing on Tuesday. The largest 
amount of time reported for mending was on Saturday. Sewing was 


done by some women each day, but the largest amount of time was used 
on Friday. 


By far the largest percentage of women reported marketing and ac- 
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count-keeping on Saturday, and the most time for this activity was used 
on Saturday. Apparently, trips to town are made during the week for 
some shopping, but most of the shopping was done on Saturday. 


OTHER ACTIVITIES 


Fancy-work was reported by the largest percentage of women on Fri- 
day, and by the smallest percentage on Monday and Saturday. The 
largest average amount of time reported also was on Friday. Community 
activities were participated in by the largest percentage of women on 
Wednesday, Thursday, and Friday. About the same amount of time 
was reported daily for miscellaneous activities. 


The least time was used by the homemaker for farm work and other 
work on Saturday, but the children may have been home from school 
and able to do this work. The most time was used for other work on 
Friday. | 

From these figures it would seem probable that a usual week’s schedule 
for these homemakers might be: washing on Monday; ironing on Tues- 
day; mending on Wednesday, and perhaps attending some community 
activity; baking on Thursday, and finishing the ironing or mending if 
necessary ; a part of the weekly house-cleaning on Friday, and some sew- 
ing or fancy-work; finishing the weekly house-cleaning, baking, and 
shopping on Saturday. 


ACTIVITIES ON SUNDAY 


Sunday did not resemble the other days of the week in the number 
of homemakers reporting various tasks or in the time used for these 
tasks. The homemakers used about half as much time for homemaking 
activities on Sunday as on other days of the week. Meal preparation, 
dishwashing, and care of the house were done by nearly all of the home- 
makers on Sunday, but other homemaking activities usually were not re- 
ported. The percentage of homemakers caring for individual family 
members was about the same as the percentage reporting this activity 
on other days. Only 9 per cent of the homemakers reported any com- 
munity activities on Sunday, most of these having gone to church. 
Three-fourths of the homemakers, reported that they used some time on 
Sunday for miscellaneous activities and leisure; probably more of the 
homemakers had leisure time, but failed to report it. The percentage 
of homemakers reporting farm work was the same for Sunday as for 
other days of the week, but the percentage doing other work was lower 
than on any other day. , 


The time used for food preparation on Sunday was less than the time 
used on any other day of the week; the time used for preparing Sunday 
dinner was more; that for supper was less; that for breakfast was about 
the same. The time used for packing lunch pails and for baking aver- 
aged only 2 minutes for all the homemakers. © 


The time used by the homemaker for washing dishes on Sunday was 


about the same as on other days of the week. More time was used for. 


dinner dishes, and less time for supper dishes. 
The time used for care of the house on Sunday was less than half the 
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time used on any other day of the week. Most of this time was used for 
care of fires and daily care of the house. 


Practically no time was used on Sunday for care of clothing and house- 
hold linens, but nearly the same amount of time was used for care of in- 
dividual family members as on other days. 


Less time was used by the homemakers on Sunday for fancy-work, 
community activities, and miscellaneous activities, than on other days of 
the week. About the same amount of time was used for personal care 
and for eating meals, less time was used for farm work, and much less 
time was used for other work. 


VARIATION IN TIME USED, DUE TO SEASON OF THE YEAR! 


_ The 47 households from which seasonal records were obtained were 
similar in composition to the 502 households for which the spring records 
were analyzed. A much higher proportion of the seasonal records were 
from farms in land class V, and a lower proportion from farms in land 
class IV, than of the entire group. The farm classification of the sea- 
sonal records tended to be slightly better than that of the entire group. 


Among these 47 households there were more persons in the household 
during the summer (an average of 4.8) and fewer in the winter (an 
average of 4.4). The extra persons in the summer were: students and 
teachers who were members of the family and who could be at home 
during the summer; extra hired men employed during the summer; rela- 
tives; and guests. In addition to those persons who were regular mem- 
bers of the household during the week preceding the interview, an aver- 
age of 3.4 guest meals were served during the week in the spring, 6.5 in 
the summer, 5.4 in the fall, and 4.3 in the winter. 


Food preservation was the most seasonal of all homemaking tasks; 
practically every homemaker did some canning or jelly-making in the 
fall and but little in the other seasons (table 53). More women made 
clothes during the winter than in the other seasons, probably because they 
had time to sew and there were fewer things to do on the farm or in the 
community. For the same reasons, more women did fancy-work and 
mending in the winter. Fewer homemakers packed lunch pails in the 
summer, because the children were not then in school. 


A large number of homemakers did some work in addition to home- 
making activities in the summer and the fall, which was the time of year 
when they took care of the garden and grounds. In farm work, more 
homemakers took care of chickens in the summer and of eggs in the 
winter than during the other seasons. More homemakers said they 
churned in the spring and the summer, and prepared extra meals in the 
summer, than at other seasons. Among the leisure activities, the largest 
number of homemakers reported going to church in the summer and the 
fall, and listening to the radio and reading in the winter. Getting chil- 

17From the spring records a list was made of 60 farms where the enumerator felt that the homemaker 
would be willing to give another interview. In the summer, 60 records were obtained; in the fall, 57; and 
in the winter, 47. For the study of seasonal variation in the use of time, the 47 records which were complete 
for all four seasons were used. The summer records were obtained on July 1 to 3, 1936; the fall records, on 
September 21 to 25, 1936; and the winter records, on February 8 to 10,1937. The weather was typical dur- 


ing each of the seasons except the winter, which was mild. Noneof the homemakers mentioned the weather 
as making a difference in the activities which they carried on during the winter. 
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TABLE 53. NUMBER OF HOMEMAKERS DoING VARIOUS ACTIVITIES DURING THE 
PRECEDING WEEK EacuH SEASON 


(47 farm homemakers in Genesee County, New York, 1936-37) 


Number of homemakers 


Activity 
Spring* | Summer* Fall* Winter* 
PROOE PETIA Ta DLO oir ater ote ac, cas tI ofa Ce bed Site a 47 46 47 47 
BSCR PINS BLCATASES 5 eae wags, out mica hh ER asco e ci Rie buase a8 46 44 45 45 
VECsetea bite S(0 hanes) degiataanee yt £2 ema Se LE a 45 46 46 46 
IPEE REED GUD DEK. eats 8). a wee ks 9 hae ik our cides di 45 45 45 46 
Barat jose ss Re Ph Re Ie Maer Oe te ERS oe 46 39 41 43 
VEEL Gh aC HRSG ol a1 ot bE: eg ma ie ne ts eS A en 26 3 19 18 
ie Waste, ots a Ut Bake ee ee x 47 43 47 46 
Po rerE PONESONS NCGS ap hice PR... eccasnnls Basen cae caret Wee 43 40 43 Oni 
eRe RG SMOG Moy rete thon ooo) ick opeeebeatins nnn ove Coste 6 46 40 47 44 
S10 SYS OT CR a ee ee. GSN Oana a ieee 40 39 40 41 
Rah PSO rie eda oy. dec SEO Se SM Ode ete PAA 47 47 47 46 
Bay Cale Of DOUSE'. Werene +... is ARMIN Sus ee one. Suelo aie oe 47 ' 46 46 45 
Weeklvehousescleant nomen cc aeeaeie yk whoa le oepae: 44 42 43 40 
(a Gl eae het: a 20 P<. a a 46 45 46 44 
Gare Of Ores es... Joy: 2.3 epee S A Rae Set AO RI OES c 35 23 26 34 
DHeClalehouse-cleaniin otal sialic steve ve ae Ae aise 5 8 4 8 
EPECOTY OLRM OUSE:% steaks. <k< seeeeeni cre vai nis is hin clave 5 5 0 2 
Care of clothing and household linens: 
VST RS oo eS 0 A 2 eee, 44 41 42 Al 
Renee Se rer ee ete tyke ROR hkl kcladies tee Le 39 40 41 37 
Re Cee oro RR hss, RE eee Be a hes ht OR 38 oi 36 40 
SEN /DOEER SRL, Sic, b.0 RENMEI ARERR Oa ic RCN TE eRe et 15 14 10 20 
Food preservation........ Goatees ae aS ne a ee 4 8 45 2 
Marketinovand account-Keeping -a).. sence oe ne ncle 20 331 39 35 
Care of individual family members......5..5.0.6.00 000s: 15 10 19 Roe 
PLS AITOTINA CAINS ten se Ns loreal ad) oe, Bic dive ae no ene 4 ede Sed 47 47 & 47 47 
LP Filta “*),15) 9 Sa ee i Pc. 36 43 40 40 
We EE a has gale Oe Sait: meee |) 5 a ee a rare 9 Dill 18 10 
Fancy-work....... Nei tess ors ERY cst Ae planes ccalianiare Sede 10 4 8 18 
PRC NEN TACLIVILICS 3 Defers 2 2 siagiere crorste id ea dv ain ee 18 21 24 15 
Ree R ATIC OU ICEIVITICS aatias «o's ob tthe wie wat oiniiere oe cee 44 47 44 47 
[IREESOM INC ALC srt torte separa nates. oxccotebeatens, or shciteaeh hone deren 47 47 47 47 
LE OAC epoca ii raat ach BOO Bg Si) era eraser ara Brag eh 47 47 47 47 
CEP eAECE LOSING Ao israeli ie Gaave's whois < Wie al Pareto ce oon 47 aA. 47 47 


Ware ol neath or tlInesses’sja¢ tics, cameos ge ee awe 2 0 2 2 


*Spring records were taken from March 16 to May 9, 1936; summer records, in July 1936; fall records, 
in September 1936; winter records, in February 1937. 


dren ready for school and transporting family members, largely in con- 
nection with school, did not require time in the summer. 


There was some indication that fewer women baked or washed dishes 
in the summer than in the other seasons; fewer women were ill in the 
summer; more women participated in community activities in the sum- 
mer and the fall; the upkeep of the house was maintained by more 
women in the spring and the summer; special house-cleaning was done 
by more women in the summer and the winter. There seemed to be some 
tendency for fewer women to spend time caring for other family mem- 
bers in the summer, which might have been owing to fewer illnesses or to 
the fact that no time was spent in getting children ready for school. 
In connection with all of the other activities performed by the home- 
makers, there was little variation in the number of homemakers report- 
ing from season to season, 
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FIGURE 1. SEASONAL VARIATION IN TIME USED BY THE HOMEMAKERS 
_ The time used during a week varied with the season of the year, except for dishwashing. The 
time used for food preservation was high in the fall; for food preparation, care of the house, and 
care of clothing and household linens, it was high in the spring; for farm work and other work, it 
was high in the summer 
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More time was used on food preparation during the week by the home- 
maker in the spring than in any other season (figure 1). For baking, 
the least time was used in the fall and the most time in the spring. For 
packing lunch pails, the least time was used in the summer because there 
were fewer pails to be packed. 

The time used for dishwashing did not show any significant difference 
from season to season. , 

The time used for all care of the house was lowest in the fall and 
highest in the spring. The most time for daily and weekly house-clean- 
ing was used in the spring. The most time for care of fires was used 
in the winter and the spring, and the least time in the summer. The 
most time for special house-cleaning and for upkeep of the house was 
used in the summer. 

The time used for washing clothes seemed to be higher in the sum- 
mer and the spring than in the fall and the winter, although the differences 
may not be significant. The time used for ironing was lowest in the 
winter. More time was used for mending and sewing in the winter and 
the spring. ; 

The time used for food preservation was highest in the fall. The 
time used for care of individual family members varied with the com- 
position of the household, not with the season of the year. 

The time used for all homemaking activities was lowest in the sum- 
mer and the winter. The time used for farm work and other work was 
highest in the summer. The time used for all work was lowest in the 
winter, but was about the same during the other seasons of the year. 


The time-spent on fancy-work was much higher in the winter than in 
any other season, and was lowest in the summer. The time spent on 
community activities was highest in the fall and lowest in the summer. 


The time spent on personal care was highest in the summer. In the 
fall, less time was used for eating meals and for sleeping and resting, 
perhaps because there was so much more work to be done. There was 
more illness reported during the winter than in any other season. 

The average time used by all of the homemakers, and by the home- 
makers doing the tasks, did not always show the same variation with 
the season; that is, for the few homemakers doing a task, the task might 
have been relatively important in one season even though the average 
time used by all homemakers on it did not seem to vary. Less time was 
spent on mending and sewing in the fall than in any other season, by the 
homemakers who did this work. 

The women who did any food preservation spent the most time on this 
task in the spring and the fall. Marketing and account-keeping did not 
show any seasonal variation in time spent per homemaker reporting. 
Care of individual family members per homemaker reporting was highest 
in the summer; probably because the older children did net require any 
help during the summer, and the younger children, who required more 
help, were the only ones reported upon. 

For those reporting, the most time was spent on farm work in the 
summer but on other work in the winter. More time was spent on com- 
munity activities during the winter than at other seasons. 
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The women who were ill during the spring were ill for a longer period 
than were those who were ill during any other season of the year. 


YOUNG CHILDREN IN THE HOUSEHOLD 


In the households where there were no children of school age, the 
homemakers used about the same amount of time for packing lunch pails 
during all four seasons. The women with young children used much 
less time for this task in the summer than in the other seasons. 

In the households where there were no children, the homemakers used 
less time for care of fires in the summer and the fall than in the winter 
and the spring; in the households where there were children, the home- 
makers used about the same amount of time in the fall as in the winter 
and the spring. 

The homemakers without young children did more sewing and fancy- 
work than did the homemakers with children. 


RECORDS TAKEN IN MARCH, APRIL, AND MAY 


For a few activities, the month when the spring record was taken was 
associated with differences in the time-used by the homemaker and in 
the number of homemakers reporting various activities. The percentage 
of homemakers doing special house-cleaning in March was 8, as com- 
pared with 23 per cent in May. The time used for special house-cleaning 
also increased as the season advanced. Both the percentage of home- 
makers doing farm work and other work, and the time used for these 
activities, increased in April and again in May. A large part of the in- 
crease in other work may have been due to the fact that gardening was 
included in this activity. There was a slight tendency for less time to 
be used for daily care of the house and for weekly house-cleaning during 
the months when more time was used for special house-cleaning. The 
time used for care of fires declined slightly in May as compared with 
March and April. 

HELP RECEIVED 


A larger number of homemakers received help on homemaking in the 
winter and the spring than in the summer and the fall (table 54). The 
largest average amount of help was received by the homemakers in the 
summer; fewer homemakers received help in the summer, but. these 
homemakers received more help than did the homemakers receiving help 
in the other seasons. The smallest average amount of help was received 
by the homemakers in the winter, although nearly all of the home- 
makers had some help during that season. 

The number of homemakers receiving help with preparing breakfast, 
baking, and packing lunch pails was highest in the spring, while for 
preparing dinner the number was higher in the summer and in the fall 
than in the spring. The largest number of homemakers received help 
with daily care of the house in the summer: with weekly house-cleaning, 
in the spring; and with care of fires, in the spring and the winter. There 
was little difference in the number of homemakers receiving help on dish- 
washing, in the four seasons. The largest number of homemakers had 
help with washing in the spring and with ironing in the summer. The 
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TABLE 54. SEASON OF THE YEAR AS RELATED TO NUMBER OF HOMEMAKERS 
RECEIVING HELP DURING THE WEEK ON VARIOUS HOMEMAKING ACTIVITIES 


(47 farm households in Genesee County, New York, 1936-37) 


Number of homemakers receiving help 


Activity 
Spring Summer Fall Winter 

Food preparation: 

Preparing Dreaclasts. 2 Wega te dose ones eine ewes ys 13 9 6 5 

PLEPATING GUINEE «0.5 Beco wisews yr ine = 2 ace iehoyeie aie joe Be wifes 13 21 22 15 

Preparing SUPPEr. . 0.0... eee eee eee eee ee tees 16 16 18 16 

Balineeewy sea PS Sich Site uti Solel Se oirnes PC er cE 12 10 7 if 

1Priellavareranshavelaegoyehl Cisse ew cee te a ee eine olorots rola ce a 2 5 5 
Care of house: 

Dat era eng MOUSE TG cetete woz occ dia vines cog sce eee om eens 12 17 10 9 

Weekly Mouse-Cleaniig (2... foie ea aye ee aie sun ewes tla Lz 13 ile) 9 

[Byer baavel a uaver ode ciate Ryo cite oe a enim cena Aia is ain Ciba d can cee 16 19 mail 18 

(CATCROL TES He verre eine ee oooh hel Menon teney a occ ahaa edie sits 32 8 14 30 

OLtHericare OMHOuUserats thc tac ceo seis ee ene eres 4 0 0 2 
Dishwashing: | 

ESSO ET ASE CUSMES Wale «ciel cis. oie wig Widen’ eles) oan eRe roel» 19 21 19 16 

Drmme rn ishesc yer ves winickn wi aes, ve ai re nis pie => Pail 25 20 19 

REATIE CAC ISHS St Si fulsir eis els Vio s Reta te Meme 8 26 26 27 26 
Care of clothing and household linens: 

Vere ed est aie wm cin cieeets oath sinielcsaiBnd el ashen na, Seve We 10 10 7 

ODOT are ears -he aul = oASv 6m airis yh vn sa) 5 on Maho ai ails ore aoe see 11 14 10 6 

Wleeiclittn pens bmernwre ernie ce enciceew st deren oe sar atNei okehare Gnas 6 7 i 3 

SS eUIa ECR re Ire tage AB Nurse fais eerie, te ey coi hasiohisi.cs sng Ve Gay oes rtsey cies 2 4 2 0 
here ES er ENON oo ee ege Wecriey e's PEpla Al es a ees oh 1 3 14 0 
Care ci individual family Members oni: = af sve eee He Pe 1 0 3 
Marketing and account-keeping. .... 005. ee Saeco 0 if 0 0 
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largest number of homemakers had help with food preservation in the 
fall; this was the season of the year when most of the homemakers 
themselves used time for food preservation. 


In the spring, the homemakers received the largest average amount 
of help with preparing breakfast, preparing supper, baking, care of fires, 
and washing. In the summer, the homemakers received the largest 
average amount of help with preparing dinner, daily care of the house, 
weekly house-cleaning, washing breakfast dishes, washing dinner dishes, 
and ironing. The largest amount of help with bedmaking, washing 
supper dishes, and food preservation, was reported in the fall. 


COOPERATION OF HOUSEHOLD MEMBERS ON 
CERTAUN ACTIVITIES 


In order to study the cooperation among members of the household 
of various ages and of different sex, a check list was made of tasks which 
were frequently done in the home. Each homemaker was asked during 
the interview to tell which of these tasks members of the household 
usually either helped with or took the entire responsibility ‘for.’ There 
were 60 of these tasks, not all of which were done in every home. Some 
of them were daily routine tasks, and others were seasonal tasks. 


18A preliminary examination of the records showed that there was so much disagreement among enu- 
merators and among homemakers as to what constituted responsibility and what was help, that in the 
analysis no distinction was made between being responsible for and helping witha task. Both were counted 
equally, and the total was called ‘‘tasks on which members of the family cooperated”’. 
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As the number of persons in the household increased, the number of 
tasks on which each person cooperated decreased. In the larger house- 
holds there were more persons to help on the tasks, and so each person 
may have had less to do; also, more of the persons in the larger than in 
the smaller households were too young to help. 

In the households of nine or more persons, 30 per cent of the males and 
24 per cent of the females did not cooperate on any tasks. Most of the 
persons not cooperating on any task were children too young to be able 
to help. In the households of five persons or less, 95 per cent of the 
males and of the females cooperated on some task. | 


AGE OF THE PERSON 


As the age of the woman or girl increased from infancy to 40 years, 
the number of tasks on which she cooperated tended to increase steadily ; 
after 40 years of age, the number of tasks on which she cooperated de- 
creased, dropping rapidly after 75 years of age. The women 71 to 75 
years of age did as many tasks as did the women 21 to 25 years of age. 
The younger women spent time on a larger number of the tasks con- 
nected with the care of children. The older women had fewer tasks 
to be done because their children were older and were better able to care 
for themselves. A smaller percentage of the women over 75 years of age 
did any of the tasks studied. 

Boys who were 10 years of age or older cooperated on about the same 
number of tasks as did adult males. There seemed to be no significant 
difference in the number of tasks cooperated on by males between the 
ages of 10 and 75 years; before males reached the age of 10 and after 
they were 75, they cooperated on fewer tasks. 


TASKS MOST FREQUENTLY AND LEAST FREQUENTLY DONE 
BY FEMALES OR BY MALES 


By females 


Of all the women and girls, 81 per cent were responsible for or helped 
with hanging up their own clothes. Three-fourths or more of them 
cooperated also on the following tasks: drying dishes, putting away 
dishes, washing dishes, setting the table, clearing the table, and bedmak- 
ing. Of the 60 tasks, 26 were done by more than half of the women 
and girls. The more frequently reported tasks were those which could 
be done by all age groups and which were done in the largest number of 
households. 

Between the ages of 8 and 10 years, girls began to cooperate on tasks 
which younger girls had not helped with nor been responsible for. The 
younger girls helped with picking up their toys, hanging up their own 
clothes, picking up the magazines and papers, drying and putting away 
dishes, setting and clearing the table, playing with younger children, and 
running errands’ upstairs or outdoors. . 

A large percentage of the girls who were more than 10 years of age 
helped with preparing meals, packing lunch pails, canning, buying their 


Running errands cannot be compared in all cases with the other tasks, because, in general, questions 
concerning this were not asked unless there were children in the family. 
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own clothing, gathering vegetables for daily use, routine care of the 
house, care of the yard, and carrying water, along with the other tasks 
with which they had been helping previously. In addition to these 
tasks, many of the girls 15 years of age or older were helping with the 
laundry work, putting away clothes being the first of the laundry tasks 
with which they helped. Girls seemed to begin helping with mending, 
tending fires, and care of the flower garden, at 12 years of age; special 
house-cleaning, such as cleaning rugs and washing windows, at 13 years; _ 
sewing, at about 15 years; care of children, at 17 years; and buying food, 
papering, and painting, at 18 years. 


By males 


More men and boys were responsible for or helped with bringing in 
vegetables for winter use than for any other of the 60 tasks listed. More 
than half of the men and boys cooperated also on the following tasks: 
care of the vegetable garden; hanging up their own clothes; bringing in 
fuel for fires; and care of the yard. 

About the first of the tasks with which boys were reported as helping 
was picking up toys; of the boys 4 years old, more than half did this 
task. Boys a little older were reported as running errands upstairs and 
outdoors. Boys of 13 years apparently had stopped playing with toys, 
because very few were reported as helping to pick them up. Hanging 
up their own clothes was a task done by a high proportion of men and 
of boys 4 years of age and older. Picking up magazines and papers 
was done by a smaller number, but still was frequently mentioned in all 
age groups. Boys about 12 years of age were helping with the buying 
of their own clothing; a larger proportion of the older boys assumed 
responsibility for this task. 


Several of the boys 5 years of age helped bring in fuel for fires; half 
of the 9-year-olds usually did this task. Few boys less than 16 years of 
age helped with tending fires. Although many of the husbands helped 
with this task, apparently men and boys are not expected to do it so 
much as are the homemakers, perhaps because the homemaker is in the 
house and can take care of the fires while she is doing her routine work. 
One-third of the 10-year-olds were reported as helping empty ashes from 
fires. 

Although many boys ran errands in the house and around the farm at 
about 3 years of age, few less than 7 years of age were reported as run- 
ning errands to the neighbors’. 


If water was carried, the task was apparently done by boys 10 years of 
age or older. | 

Other tasks done by many of the boys were such as should perhaps 
have been called farm work; but since they were done by several home- 
makers, they were included in the list. These tasks were® taking care 
of the yard, which seemed to be done by boys about 6 years of age and 
older; taking care of the vegetable garden and bringing in vegetables 
for winter use, tasks which were done by several of the 10-year-olds; 
and taking care of the chickens, which was done by one-third of the 14- 
year-olds. 
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Few of the boys gave any help with food preparation, but of those 
between the ages of 8 and 14 years many helped with washing dishes 
and setting the table. 


COOPERATION DURING THE WEEK 


The record of help received during the week was obtained in two ways: 
a record of who had helped; and a record of who usually helped. Dur- 
ing the week preceding the interview, fewer of the members of the house- 
hold helped the homemaker than were reported as usually helping. This 
might have been owing to the failure of the homemaker to mention the 
short intervals of help; or the help may have been given seasonally; or 
the record of help received during the week may be more nearly accurate 
than the record of what the homemaker said was usually done. 


Young children, both females and males, most frequently helped with 
dishwashing. Girls about 10 years of age often helped with bedmaking, 
and those a few years older helped with other care of the house. Few of 
the girls less than 15 years of age helped with food preparation, and 
practically none of them helped with care of clothing. The daughters-in- 
law, older daughters, and other women helped with all of the homemak- 
ing activities. 

The young boys frequently helped with dishwashing and care of fires. 
A large number of the husbands and other men helped with care of fires; 
several of them helped with dishwashing, especially with the supper 
dishes. Several of the husbands helped also with preparing breakfast. 
The number actually doing these tasks during the week reported was far 
less than the number the homemakers said usually cooperated. 


The tasks on which 10 per cent or more of the persons other than the 
homemaker cooperated, were care of fires, dishwashing, bedmaking, 
weekly house-cleaning, preparing dinner, and preparing supper; 20 per 
cent helped with care of fires and washing supper dishes. The smallest 
number of persons helped with sewing, but this task was done in only a 
few of the households. 


The task on which the largest number of persons not members of the 
household helped was washing. Ten or more persons outside of the 
households also had helped with weekly house-cleaning, ironing, wash- 
ing dinner dishes, bedmaking, and preparing dinner. Most of these help- 
ers were hired to come in and work regularly one day or more during the 
week. The tasks which they helped with were usually heavier work 
than the other parts of homemaking. 


The time used by the daughters-in-law averaged higher for each in- 
dividual task than did the time used by the daughters. The daughters 
may have been away for a part of the day, at school or working. Fre- 
quently the daughters-in-law had children of their own to care for, and 
could have been considered as being the homemaker in a separate house- 
hold. However, in this study, persons living in the same house and eat- 
ing meals together were considered to be members of one household. 

The time used by husbands averaged higher for all activities than did 
the time used by other males, except for care of fires and washing, 
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METHODS OF SAVING TIME MENTIONED BY THE HOMEMAKERS 


The homemakers were asked what methods they had for saving time. 
Of those listing any method, the majority said that planning their work 

was one of their time-saving methods. There was a good deal of contra- 
diction in the methods listed: some hontemakers said they worked better 
with no routine; some homemakers preferred to combine tasks, while 
others said they saved time by doing one task at a time; some home- 
makers saved time by working with ‘the family and obtaining their co- 
operation, while others said they worked best alone. 

The homemakers were asked to express their attitudes toward home- 
making tasks. Their answers are reported in the appendix, tables 80 to 


84 (pages 94 to 96). 


COMBINATION OF TASKS 


The homemakers were asked what tasks they usually combined; and 
also, in giving a record of what they did on the day preceding the inter- 
view, they were asked what tasks they had actually combined on that day. 
The answers to the two questions were compared, so far as was possible. 

The washing of breakfast dishes and of milk dishes was the most 
frequent combination mentioned for the preceding day, and was not re- 
ported at all as a usual combination (tables 55 and 56). Baking and pre- 
paring dinner was the second most usual combination on the “preceding 
day, and was third in the list of usual combinations. Combining the 
washing of dishes from two meals ranked high on the actual list but was 
relatively unimportant on the usual list. The other combinations re- 
ported as actually having been done on the day preceding the interview 
ranked high on the list of usual combinations; apparently, in this case 
what the homemaker said she usually did, agreed with her actual practice. 
One combination which probably is more frequent than either list indi- 
cates, is combining the guidance of children with some other homemaking 
activity. 

Food preparation, laundry work, and care of the house are the groups 
of activities which are most frequently combined with some other task. 


WORK UNITS 


For some time, farm-management research workers have used pro- 
ductive-man-work units?° as a measure of the size of the farm business 
and a means for comparing the relative efficiency of farm operators. 
Since work loads in homes are known to vary greatly, in studying home 
management a measure of these work loads is one of the essentials. 
For example, it was thought that work units could be used to compare the 
results of the different methods of work used in households with similar 
work loads, and to study in detail households where individual home- 
making activities are done in decidedly more or less than the average 

20‘*Productive-man-work units of a farm is the total amount ofdirectly productive Work accomplished 
on that farmina year. This is figured on the basis of the average amount of man labor required to take care 
of an acre of the various kinds of crops and the different kinds of livestock .. . Productive-man-work units 
have nothing to do with yields. . The total productive-man-work units of a farm measures the amount 
of productive work which the farmer set out to do, or the amount which he did, assuming average yields.’’ 
—S. W. Warren (1932:22—23.) 

“Work units are not a measure of how hard men work but of what isaccomplished. They area measure 


of oye amount of productive work done on the farm. Much unproductive work must always be done.”’ 
—G. F. Warren (1913:353.) 
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TABLE 55. Tasks WHICH THE HOMEMAKERS COMBINED ON THE DAY 
PRECEDING THE INTERVIEW 


(502* farm homemakers in Genesee County, New York, spring, 1936) 


Tasks Number of homemakers 
Wiesmime breakfast dishes and milk dishes. .)...00.... Gree wle~ tes oes oles - 33 
Bawemand preparing dinner... < Wh: eas ete hs siete ne ated ee Dee Fee ee 14 
Washing dinner dishes and supper dishes...............2000055 Wak. oy ok nae 13 
Washing brealtast dishes'and supper dishes... .. 5.0.2... < cv cudeemes seu sce 11 
er emat roe Unter me SVASITIS Vee ges aoc eishelete cfeve’e fie & eaten ss ote tees eee 6) 
SSRI. MII CATE Ot STIOUSR Yc 5 «5, asc see tei Mpa is ale aay uetime viet eacele isa aE eae? 8 
Rrepannervdinnermangd-CAre OlNOUSGs eras meee cxete ht tcc pera Panes = ee PPR ae ale 8 
Waeping: breaktast dishes: and dinner idishesiis (i cis.cleniswe wan desis daterdauns g 8 
Miaseee Dreakiast Uishes and. WHSHINE . 11: hw ook 4 on ewe ata oes wake memes 5 
Wem ANU Gare at HOUSES Ks. ncn ce Ng mien A ealaeats SNE ieee ea ee 5 
CUTE MES IEG okie el nei testa eca te ois ans iahts is feaelt baie ainivle ie eT SHRM e be ant ty Se etal Re NS Pes ane 57 


*Not all homemakers reported a combination of tasks. 


TABLE 56. Tasks WHICH THE HOMEMAKERS USUALLY COMBINED 
(502 farm homemakers in Genesee County, New York, spring, 1936) 


Tasks Number of homemakers 
Ereparing ainner Gnd Preparing Supper. cocis ba hive vender eae else ee Sen 91 
PSN WaASHANGT ANC nWASKINET IR at cease rik eee ume Me erkinn two eat eee 76 
Peper nner ANG Waking VE on ac cleus owe ews 6 oe Peane tes Sa wr bee ae 70 
US eta aL OT OLIN Nhe oe cnt eee ie kc alle cunt cain Kaban kis! ci xd ces, avet das ee as Seer eta 49 
PPeHAniAg CINnOr An. WASHING. cul cya tram) Wie eid pei cite Oka ea eee 44, 
Lachey -tabetegpegce We hebe Mf harks gait mee ONS On SR eee orga WA Are Ory oe eRe 36 
Ro MARIE ATICL CHISTE WAV SEA TINIE Tl os Daly leita ay alee ths ee ee ai a cicke ow A oe ee OE 33 
Preparing Vegetables. and washing |. vinwdss cw sd br se OUR ean bok Saree 32 
MEPREOATVig Ginner Gnu. COATING (cow sla dWA Gin ck va lcraulac el Lae Ck e Aborminn 4 aie anes sa 
RIVA Ta NE MAUTIG VOLGR IIS <1 Wink au lores athens hin Rattan setae ip Sbabok- 3 Banc Rae 24 
Washing and making’ beds............. SCAIeie 8c. CA ed ree eR ate Gi eee 23 
SSM AICE CATE Or IMIS ns Sh th. dae Pawan es es bp ele GR ut ee CALE ctu 20 
Ra TL ely ATUL OLED tiie ahs eg 6 honk Mie > Sintra ie RIS whl She Oe a hiCe Tee 18 
Preparing Meals ancwRare OF CHUTES vw es beter vA Ae a cele Gael 15 
wrevatiig Uinner anwimaking. BES. hin cigs vl vind! e sty ca slam win Vek geek 15 
DrecliseranC CarG vor CiMarend., . agus stock eh nhl gk aes & vad eta ccl lie aie a Rete 14 
PECVATIS INNEY BOC AHeDO IRE co bree kia vs scqteod ¢ abus ek sta eer ee 14 
PCO TINS NATTILOT INCL POT Ai 2 ay xT eS be gel vee beh aap aisd i ohare of hea ae ee 14 
Preparing dinner and picking up around the house.................cce0ees 14 
Per niateie Arie DANA fas Sess Dak x, APSR eth a tN: le ik wie Bk in ch ee 13 
RPM PRIIOG CIGBeT BG CUSBINS .<i..\c aviloner cy oer tsa bem euch one rah ie. 12 
rearing meals AiG Gish Washing: .4.c¢5% beh wos slew nei WER « Ue Een hee 12 
NP aUNe CAN CATE GEAUUSE -y x ciety oo ct ctedrns Set ae ne a Peed Le ie ete 12 
we ONG. HLEPATINE VEREtADIOS Cy 4 ci vieh « Cae aw wie Hara sk PtH an Al ahouicihen ee & 11 
SAMS AT CRUD. os oie tc se hicr, irk 0 beer Vk EA aiy tnt vis toces Rite Le ee cole 1] 
Eeoparity ens ant Care Of CHICKENS. 5.4 vk erika cee wales Alana k chee ue. s 10 
Washing ad picking wp around the Howse, 2550 ci..0 Chin daw vu ode ke eae ke 10 
PSG BAG CWECHING \tiu icsac Maka ROT et cia ol ee 2k ek eee ee oe 10 
RUNGE VASES) an. 5 cy viel ted Na fice LaNigcie shaetew 6, oe a ALE ea eine GA WOR Ren a 364 
0) So Sh Se ee ele wee Cag Weer ER ee Sat Fn Aang oe MEE cb A ARYL etc a feo 76 


time. rom the present study the data needed for constructing a measure 
of work loads were available. Preliminary work units were calculated 
in the hope that they would be useful in future studies of home manage- 
ment, but with the expectation that they would be refined as' further in- 
formation is gained. 


When the homemaker was asked how she had used her time and how 
the helpers had used their time, she was asked also what had been ac- 
complished. For daily tasks the daily accomplishment was recorded, 
and for weekly tasks the weekly accomplishment. The accomplishment 
of all workers was considered because all the homemaking activities were 
being studied, not merely the work done by the homemaker, It is easier 
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to compare households than to compare homemakers, because many activ- 
ities are common to all households but are not performed entirely by the 
homemakers in these households. The calculations had to be made on 
the basis of all the work done in the household, just as the productive- 
man-work unit used in farm management is calculated on the basis of the 
work done on the entire farm. 


Quality of work done was not measured because of the difficulty of 
setting up exact, simple standards for quality in homemaking; nor was 
the equipment used taken into consideration. 


The units arrived at are based on Genesee County conditions and 
methods. They are approximate figures only, and are subject to con- 
siderable variation with the practices followed in individual homes. 


CONSTRUCTION OF THE WORK UNITS 


The first problem was to determine whether the measure of accomplish- 
ment for the various tasks recorded on the survey blank was adequate, 
and, if it was not, whether some other measure could be found. ‘There- 
fore, for several tasks, correlation coefficients were worked for 25 cases 
selected at random from the 502 records to determine which of two or 
three factors was the most closely related to the amount of time used; in 
this way, decisions were made regarding the measure of accomplishment 
to be employed. Then the average time used in the households for a 
specific amount of work accomplished in the various tasks was calculated 
(appendix, tables 69 to 79, pages 90 to 93). Since ¢he time used per 
capita for most homemaking activities decreased as the number of per- 
sons in the household increased, in constructing the work units the aver- 
age number of minutes used for a task was calculated for households 
where the same amount of work was to be done. The average values 
were plotted, and freehand curves were drawn from them (figures 2 to 
13)> “ihe values used torthé=units, were then read from these’ curves; 
All the very large households were omitted from the calculations, be- 
cause there were not enough of them to give an accurate average. 


Since the records obtained in this study were for only one week, the 
total work load was calculated for the time used during one week.?! 


For most of the tasks studied, the year’s time would probably be one 
week’s time multiplied by 52; however, a few of the tasks that were in- 
cluded varied with the season of the year (pages 56 to 61). 


The time used for marketing and account-keeping was not considered 
accurate, but, as reported, it seemed to be about the same regardless of 
changes in composition of the household; this factor was therefore omit- 
ted from the calculation of work units. The time used for sewing was 
omitted, because this did not seem to be related to any of the factors 
capable of numerical measurement. No unit was constructed for upkeep 
of the house, because not enough households reported on this activity to 
give a basis for measuring accomplishment. It was decided not to in- 


%For bedmaking, packing lunch pails, and dishwashing, the time used in each household on the week- 
day preceding the interview, and the accomplishment on that day, were employed in calculating the unit; 
for bedmaking and dishwashing, this figure was multiplied by 7 to give a weekly figure; for packing lunch 
pails it was multiplied by 5 to give the weekly figure, on the assumption that most of the lunches were for 
school children. 
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FIGURE 2. NUMBER OF INDIVIDUAL MEALS SERVED AND MINUTES 
USED DURING THE WEEK FOR MEAL PREPARATION 


As the number of meals served increased, the time used for meal prepa- 
ration increased, but the time used per person per meal decreased, as is 
shown in table 69 (appendix, page 90) 


O 4 10 15 20 25 30 35 
NUMBER OF ARTICLES 


FIGURE 3. NUMBER OF ARTICLES BAKED, AND MINUTES USED 
DURING THE WEEK FOR BAKING 


As the number of articles baked increased from 2 to 20, the time 
used for baking increased from 44 to 263 minutes 
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clude the highly seasonal tasks, such as food preservation, but to confine 
the unit to routine tasks done by most of the homemakers. 


In the discussion of the various household activities (pages 39 to 53), 
the effect of certain factors on the time used has been considered. The 
factors that seemed the most important ‘were used in the construction of 
the work units and of the index of labor efficiency. 


Food preparation 


In calculating the unit for meal preparation, the number of persons who 
ate the meal seemed to be closely associated with the time used. The 
number of dishes prepared had been recorded, but this seemed not to be 
very closely associated with the time used for meal preparation; perhaps 
because there was not enough variability in the number of dishes pre- 
pared, or because there was a great deal of variation in the time used to 
prepare one dish—for example, broiled steak as compared with a stew. 
As the number of individual meals served weekly increased, the time used 
for meal preparation increased (figure 2), but the time used per in- 
dividual meal served decreased (appendix, table 69, page 90). The 
increase in total time used was consistent up to the group which served 
179 or more meals; it was decided to omit this group from the curve. 


The amount of baking done increased with the size of the household; 
but baking was not done in some large households, and in some small 
households a large amount of it was done. The amount of baking done 
in the various households, there- 
fore, was compared on the basis of 
number, of articles baked (page 
42). As the. number of -arti- 
cles baked increased, the time used 
for baking increased at a decreas- 3O 
ing rate (appendix, table 70, page 
90; and figure 3). The direction PS 
of the curve beyond 27 articles 
baked was doubtful, and therefore 
the households where more than 27 (aA, 
articles were baked were excluded 
from the calculation of the work is 
load. 

The time spent for packing 
lunch pails on the weekday preced- rhe ©, 
ing the interview was used in the 
calculation of the work units. As 
the number of lunch pails packed ae a ey 


increased, the time used daily for NUMBER OF Dh yee 
packing lunch pails increased (ap- , PAILS 


pendix, table 71, page 91; and fig- 4 
4 Th ¢ h FIGURE 4. NUMBER OF LUNCH PAILS 
ure 4). ere were so lew nouse- PACKED, AND MINUTES USED DURING 
holds where five or more lunches THE DAY FOR PACKING LUNCH PAILS 
were packed, that these were omit- The time used for packing lunch pails in- 
creased in direct proportion to the num- 


ted from the graph. ber of pails packed 
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Dishwashing 


The time used on the weekday preceding the interview, and the number 
of persons served on that day, were used in the calculation of the work 
units for dishwashing, instead of the weekly figures. As the number 
of persons eating the meal increased, the time used for dishwashing in- 
creased (appendix, table 72, page 91; and figure 5). There were too 
few cases in which one person or more than eight persons had been 
served, to warrant including these, and therefore they were omitted in 


estimating the work load. 
MINGOTES Rea 
= a ea 


Care of the house 


As the number of rooms 
in the house increased, the 
time used for weekly rou- 
tine care of the house in- 
creased (appendix, table 
73, page 91; and figure 6). 
The relationship seemed to 
be a straight line, but the 
gross correlation  coeffi- 
a2o cient was only 0.17. The 

Oo exper ian NE Se aay eS households where nine or 


NUMIBEl? OF PEIPSONS more rooms required daily 
care were omitted from the 


FIGURE 5. NUMBER OF PERSONS FOR WHOM 


DISHES WERE WASHED, AND MINUTES USED pipe! because there was 
DURING THE DAY FOR DISHWASHING more variability in this 
As the number of persons for whom dishes were group than in the other 

washed increased from 2 to 8, the time used during 

the day for dishwashing increased from 71 to 122 groups. 

minutes 
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FIGURE 6. NUMBER OF ROOMS REQUIRING DAILY CARE, AND MINUTES USED 
DURING THE WEEK FOR ROUTINE CARE OF THE HOUSE 


As the number of rooms requiring daily care increased, the time used for routine 
care of the house increased, but the time used per room decreased 
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The time used for making 
beds increased as the number 
of beds made increased (ap- 
pendix, table 74, page 92; and 
figure 7). Households in 
which seven or more beds 
were made, were not included 
in the graph. 

In constructing the units 
for care of fires, all houses 
were classified according to 
the number of fires regardless 
of the kind of fuel used or the 
kind of heating system. As 
the number of fires increased, 
the time used for care of fires 
increased (appendix, table 75, 
page 92; and figure.8). 


EAS 1 ee 1s tO 
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FIGURE 7. NUMBER OF BEDS MADE, AND MIN- 


Care of clothing 
and household linens ING 


In constructing the units 
for washing clothes, two fac- 
tors had to be taken into consideration: 
(1) the number of persons in the house- 
hold; and (2) the age of the youngest 
person in the household. It was hoped 
that the number of articles washed would 
furnish a good measure of the size of the 
washing, but as interpreted in this study 
(page 48) the number of articles 
washed did not adequately measure the 
amount of extra washing done for young 
children. As the number of persons in 
the household increased, the time used 
for washing increased (appendix, table 
76, page 92; and figure 9). The house- 
holds of nine or more persons were omit- 
ted from the calculation of the work load. 


It seemed that when the youngest child 


was under 4 years of age more time was 
used for washing than would ordinarily 
be required for a household of the same 
size composed of adults (figure 10). In 


UTES USED DURING THE DAY FOR BEDMAK- 


The time used for making a bed was about the 
same regardless of the number of beds made 
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FIGURE 8. NUMBER OF FIRES 
KEPT, AND MINUTES USED 


DURING THE 
CARE OF FIRES 


Considerably more time was 
used for two fires than for one, 
but apparently not much more 
was required for three than for 
two 


WEEK FOR 


estimating the work load, therefore, an increment was addedsto the time 
required for a certain number of persons when the youngest person was 


under 4 years of age. 


As the number of articles ironed increased, the time used during the 
week for ironing increased (appendix, table 78, page 93; and figure 11). 
It was possible to have some time shown as being used for ironing, and 
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tee es = ae 
NUMBER OF 
PERSONS 


FIGURE 9. NUMBER OF PERSONS IN THE 
HOUSEHOLD, AND NUMBER OF MINUTES 
USED DURING THE WEEK FOR WASHING 


As the number of persons in the household in- 
creased, the time used for washing increased; in 
households of 8 or more persons it was extremely 
high, because there were more young children 
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F'icurRE 11.. NUMBER OF ARTICLES IRONED, 
AND MINUTES USED DURING THE WEEK FOR 
IRONING 


The time required for ironing increased with 
the number of articles ironed, but less time was 
used per article 


MINMIOTES 


AIGE: OF 


YOUNGEST 
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YEAS 


Figure 10. AGE OF THE 
YOUNGEST PERSON IN 
THE HOUSEHOLD, AND 
NUMBER OF MINUTES 
USED DURING THE WEEK 

‘ FOR WASHING 
As the age of the youngest 

person in the household: in- 
creased from 1 to 3 years, the 
time used for washing de- 
creased. After 3 years of 
age, the time did not seem to 
be affected by the age of the 
youngest person 
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still have no articles ironed, be- 
cause pressing and ironing of 
small articles were not includ- 
ed in the number of articles 
ironed (page 48). House- 
holds in which more than 22 
articles were ironed, were 
omitted in calculating the work 
load. 


As the number of persons 1n 
the household increased, the 
time used during the week for 
mending increased (appendix, 
table 77, page 92; and figure ORNS exter: Wer @ HMIMEN TY POE a ea Rey AS. 
12). The households of nine INT PTE Bal ee NO FE LOPES SINS 
or more persons were omitted 
from the curve. The correla-- 


FicurRE 12. NUMBER OF PERSONS IN THE 
HOUSEHOLD, AND MINUTES USED DURING 


tion coefficient was only 0.25, THE WEEK FOR MENDING 
although the _ relationship _The time used for mending increased in almost 
seemed to be a straight line. Soot TOURER EE SO TAS PEPSI, Dern sy aha 
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FicurE 13. AGE OF THE YOUNGEST PERSON IN THE HOUSEHOLD AND OF THE ONLY CHILD, 
AND MINUTES USED DURING THE WEEK FOR CARE OF INDIVIDUAL FAMILY MEMBERS 


The older the child, the less was the time required for care of individual family members. This 
was true in households with only one child as well as in households with one or more children 
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Care of individual family members 


As the age of the youngest person in the household increased, the time 
used for care of individual family members decreased (appendix, table 
79, page 93; and figure 13). There was a noticeable decrease at about 
3 years of age and again at about 9 years. Perhaps at 3 years the chil- 
dren were beginning to carry out most of the routine activities by them- 
selves, and at 9 years they could get themselves ready for school with 
little or no supervision. 


USE OF WORK UNITS IN ESTIMATING AND STUDYING THE WORK LOAD 


One purpose of constructing the work units was to provide a means of 
comparing the work loads of various households on a more or less tan- 
gible basis. The estimated work loads of 404 families interviewed in this 
study were therefore arranged in four groups, from low to high, for the 
comparison of various factors (table 57). 


TABLE 57. EstimaTED WEEKLY WorK LOAD, AS RELATED TO COMPOSITION 
OF THE HOUSEHOLD AND VARIOUS FACTORS 


(404 farm households in Genesee County, New York, spring, 1936) 


Estimated work load for week 


Factor 
Less than 46-55 56-65 66 hours 
46 hours hours hours or more 
NAT Er Or OUSEI OSs cacstecwsetoacs Se eOneS x thoes ont OR 67 V5¥ 106 74 
Number of person§.in the household. 0... 60. cc. vusss 2.3 30 4.8 5.9 
Number of childrén less than 16 years of age........... 0.1 0.4 1.0 2.4 
BAG UL NOMENA KERMVERTS): Ho Mek OE, Meee ene oe 54 51 47 41 
Age of youngest person in the household (years)......... 47 20 15 4 
Number of women over 14;years ‘old... 0.02.5. ........6. ial less La c EY 
Number OL Pirls: 616: 14 years Gld. 5 wh aa on nese ke Rees 0.1 0.4 0.6 
Number of organizations whose meetings homemaker 
REACH che Eas SA, Se See OR Res A tara Sig aoe died 22 2.4 2.0 
Homemaker’s time accounted for on preceding day 
MENINGES) Ce cared res vnc heh UW ee nee aT 1,443 1,442 1,447 1,438 
Homemaker’s time for homemaking in preceding week 
PURER ESAUL Gees) ate wee Nice sr CNN ae VOR RI Re Pee ken te AP 2,610 2,891 3,008 3,620 
Time used by all workers in preceding week (hours)... .. 41 51 
Help received by homemaker in preceding week (minutes) 245 518 930 1;100 
Per cent of homemaking done by homemaker.......... 92 86 78 8 


*Less than 0.05. 


In the households where the work load was high there were more per- 
sons and more children than in the households where the work load was 
low, and the age of the homemaker and the age of the youngeste person 
were lower. ‘The number of women over 14 years of age increased from 
an average of 1.1 in the households where the work load was estimated 
as less than 46 hours during the week, to 1.7 in the households where the 
work load was estimated as 56 hours or more. 


More of the households with an estimated work load of 66 hours or 
more had electricity, than of the households with an estimated work 
load of less than 46 hours. More households in the group with a rela- 
tively high work load used a power washing machine, an electric iron, 
and an electric vacuum cleaner. The percentage of households having 
furnaces was about the same in the two groups. 
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In general, the work load was heavier in the households for which the 
financial status was slightly lower than average. 

The time used during the week by the homemaker increased about 40 
per cent as the estimated work load increased from less than 46 hours to 
66 hours or more. The average amount of help increased from about 6 
hours to about 18 hours. Because of these increases in time used by 
helpers and homemakers, the time used by all workers was nearly twice 
as high in the households with an estimated work load of 66 hours or 
more, as in the households with an estimated work load of less than 46 
hours. In the households with the lighter work loads 92 per cent of the 
homemaking was done by the homemakers, as compared with 78 per 
cent in the households with the heavier work loads. 

The homemakers accounted for approximately the same amount of 
time during the day preceding the interview, regardless of the estimated 
work load (table 57). This would indicate that inaccuracies in records 
had not caused inaccuracies in estimating the work load. 

While the average number of organizations whose meetings were at- 
tended was about the same in all groups, 37 per cent of the homemakers 
in the households where the estimated work load was light attended no 
organization meetings regularly, as compared with 26 per cent of the 
homemakers in the households where the estimated work load was heavy. 

In the households where the estimated work load was light, 6 per cent 
of the homemakers did not say that they liked any homemaking task, as 
compared with 17 per cent of the homemakers in the households where 
the estimated work load was heavy. * 

An example of the use of work units in estimating and studying work 
loads of different households is presented in the appendix, pages 96 
to 98. 


USE OF WORK UNITS IN STUDYING LABOR. EFFICIENCY 


The work units that have been calculated provide a basis for com- 
paring not only the amount of work to be done, but also the time used 
for this work in different households with the same work load; in other 
words, the relative efficiency in performing the work, regardless of the 
contributing factors. It is recognized that quality of the work, arrange- 
ment of equipment, and satisfactions derived, are doubtless important 
factors that should be considered if they were measurable. In the face 
of limitations of this nature, however, a few of the results are presented 
here because they may be of value to other research workers in this field. 


Construction of an index of household-labor efficiency 


For each household included in the study, the time used for most of 
the homemaking activities*? was compared with the time used in the 
average household, as estimated according to the curves (figures 2 to 13), 
where the same amount of work was to be accomplished. The time that 
was used for each task was compared with the estimated time for each 
task; the totals of the actual time reported and the estimated time also 
were compared. The estimated time was divided by the actual time, and 


2The activities included were: meal preparation, baking, packing lunch pails, routine care of the house, 
bedmaking, care of fires, dishwashing, washing, ironing, mending, and care of individual family members. 
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multiplied by 100. If the tasks were done in less than the average time, 
the index of household-labor efficiency was over 100; and if the tasks 
were done in more than the average time, the index was under 100. In 
households where the task was done in less than the average time, the 
labor efficiency was high. 


When the estimated time agreed with the time reported by the home- 
maker, there might have been several reasons for the agreement other 
than that the household really was like the average, such as: the freehand 
curve from which the units were read had a good fit at that point; the 
household used the same amount of time, even though the work done was 
different in quality from the average; the measure of accomplishment 
was adequate; the homemaker was accurate in estimating the time used 
by herself and her helpers. 


Use of the index of household-labor efficiency 


Except for routine care of the house and washing, the indexes of labor 
eficiency for individual homemaking activities did not appear to be so 
satisfactory as the index for all homemaking. 


Routine care of the house 


The households using an electric vacuum cleaner had a higher index 
of labor efficiency for routine care of the house than did the other house- 
holds (table 58). The households without a vacuum cleaner had the 


TABLE 58. Krnp or Vacuum CLEANER, AS RELATED TO INDEX OF LABOR 
EFFICIENCY FOR ROUTINE CARE OF THE HoUusE 


(479 farm households in Genesee County, New York, spring, 1936) 
e6e6—603aN0T —S S080 


: Number of Labor 
Kind of vacuum cleaner nuiiiniie ntfs: 
RaeaEy OU CLORNGL Nf, dn. Sle Rlts cud ho clea hw btteael ere alate 209 1y 
FRPP WOW OE iter ty si 4 850 Sek tm UAoe wks Fae De ee oe 58 120 
PA GHEI Nat s.UG bh Kalyvotdock Ota ces CUM CHRHER Creked ORR SA Saete§ 212 125 
EXEE MOMSEN GIGS «ON sie aire enly uulk. eee eee ee aA 479 121 


lowest index. Apparently, with the same number of rooms requiring 
daily care, in households using vacuum cleaners the routine care of the 
house was done in less time. 


The households with a furnace had a higher index of labor efficiency 
for routine care of the house than did the other households (table 59), 


TABLE 59. Kinp or HEATING SysTEM IN THE Housg, AS RELATED TO INDEX OF 
LABOR EFFICIENCY FOR ROUTINE CARE OF THE HouskE 


(462 farm households in Genesee County, New York, spring, 1936) 


————s—SsSsSsSa9n@man@m@®$M$M0M0M0M0MS$@mM$€$09M9M9M9M9Ma933@3..MMS 


Heating system Number of Labor 
se households efficiency 
LWO SOUL Gr WOU SON0GR; . . s/s dau how kie aGenbie Bica ou deule ul 53 4 na 109 othr 
Cite Conl Uf WOO WOVE... eu bsbe BRAN IRE. 6c vce shah eaeel 170 116 
PARI OG 5 -n5is "4 Reins Bs ean, © ticle cae et ee NURI ahs cole 239 129 
FAL DOUSERGLAS. fF ss.c \ skew lnels oie GEIR Ae ck 462 i Se 122, cik 


User oF TIME IN Its RELATION TO HoME MANAGEMENT 77 


A furnace may make less dirt in the house than will a stove, and two 
stoves may make more dirt than will one. 


Washing . , 

The households with hand-power washing machines used relatively 
more time in washing for the same number of persons than did other 
households (table 60.) The households with electric and gas-engine 


TABLE 60. KIND oF WASHING MACHINE, AS RELATED TO INDEX OF LABOR 


/ 


EFFICIENCY FOR WASHING . 
(446 farm households in Genesee County, New York, spring, 1936) 


. : hi Number of ’ Labor 
Kind of washing machine LL oieshaite eraciency 
PE PARTE FACING 7.505 ican ic ves & cvs pire H ejaun O enetlege: ¥ Bisbee wane 08 80 108 
Han QOWeSE ic. ole ele oe ec oe Mole alee pee see te cme ney 56 100 
Gas-engine......... AS Es Ae Re MS 5 SARE AIS Ta it iy 50s cat ten eh Ae aa en 38 123 
BEY] eco rel Coe eae es eek ta ia ee IL oohcase Satan ovttasi le Toires Maen eae wl eros Lever at efael be 272 120 
(AUR OUS CHO Sey cree e Fein oR Lo eMa re Ome ctabe feredere ST emmuehsNs 446 116 


washing machines had higher indexes of labor efficiency, showing that 
these two types of machines probably save time, regardless of the quality 
of the work done. 


All homemaking activities 


As the time used by the homemaker for all homemaking activities in- 
creased, the labor efficiency of the household decreased. This same rela- 
tionship was found with the time used by helpers and by all workers. 
The indication is, therefore, that a larger amount of time used for home- 
making was not associated with a larger amount of work to be done in 
the household. 


The households where the homemaker did a large proportion of the 
homemaking seemed to be the households where homemaking was done 
most efficiently. As the percentage of homemaking that was done by the 
homemaker increased, the labor efficiency increased (table 61). 


TABLE 61. PERCENTAGE OF HOMEMAKING TIME CONTRIBUTED BY THE HOMEMAKER, 
‘AS RELATED TO LABOR EFFICIENCY 


(354 farm households in Genesee County, New York, spring, 1936) 


Be ee he 8 he Se 


: ; : Number of Labor 
Per cent of homemaking time contributed by homemaker aes 8 efioieney 
i bech Sef av Ha leda Ue Pons earn saat Soci Gas, acct SEENON aay Ca CaC CMOS Te WSO er Bc 23 95 
SA sO ee ee IO cae EIOOR, one aii Eek aca 0) is fal Gteney'e. Fe set ue gw iayetk |e We, 96 
SCORN a Fe PRN nae tr ey ae A eee ee Pe ee ee 30 96 
aA Vc eG fe CAP cat ald ea Mi EN oe hh U0 rer ead te NR eek ee ee ae we RTT 41 103 
PANE Led Gita Rid ae EN a So ote eA alsa, fe caetid Cool ere eye loner aaa HY (6 59 104 
CAFS eer A PA ot EE t WEE PND NaN et ede iah c. 2/9tbi.d sy shapes Ease eter els Inge, Sigttea, a's)" é 119 in 106 
Oe ee te tne Core Net e GE tier mech Lisi tin aedw Son teate Sido suet Oia pe ey 8 65 Li 
LIL CHIME ESI Tle s ton Ekstra yt Pele 2 edie OR eid eye Fakes se 354 104 


In general, in the households with the poorer equipment there was a 
tendency for less time to be spent on homemaking activities than in the 
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households with better equipment, although quality of the work done 
was not measured. 

There was no difference between the index of labor efficiency in tenant 
and in owner households. 

The labor efficiency was not related to the number of organizations to 
which the homemaker belonged; the homemakers who went to many 
meetings did not complete their homemaking in less than the average 
time. 

Land class and farm classification did not seem to be related to the 
index of household-labor efficiency. 

The homemakers who liked all phases of homemaking were in house- 
holds where the labor efficiency was less than the average. These women 
used more time for all homemaking (page 30). The homemakers who 
liked baking were in the households where the labor efficiency for baking 
was 18 points below the average. Apparently, preference for a task 
prolonged the time used for the task. 


Relation between estimated work load and efficiency 


As the estimated work load in the household increased, the indexes of 
labor efficiency for washing and ironing increased; that is, the work was 
done in less time. The index of labor efficiency for dishwashing de- 
creased from 141 in the households where the work load was light, to 119 
in the households where the work load was heavy. Probably dishwash- 
ing was done more by helpers, and the index was highest for work done 
entirely by the homemakers. The indexes of labor efficiency for meal 
preparation, routine care of the house, baking, and all homemaking, did 
not seem to be related to the estimated work load. The index was de- 
signed to eliminate the variation in time due to the amount of work to 
be accomplished, and apparently, in general, it was successful. 

Where the estimated work load was low but the labor efficiency was 
high, there were the same number of children as in the households with 
similar work loads but a lower index (table 62). The same was true of 
the households with a higher estimated work load. In the households 
with a higher labor efficiency, the homemaker did more of the home- 
making and had had more formal schooling than those in the other 
households. 


Comparison of households with high and those with low labor efficiency 


An intensive study was made of the 51 households with the lowest 
labor efficiency and the 53 households with the highest labor efficiency.23 

Relatively more of the households with the lowest labor efficiency 
than of those with the highest, had certain major labor-saving equipment 
and conveniences: 12 per cent more of the households with the lowest 
labor efficiency had running water: 20 per cent more had electricity; 10 
per cent more had electric washing machines: 14 per cent more had 
electric irons; 14 per cent more had vacuum cleaners; 3 per cent more 
had furnaces; 9 per cent more had some hardwood floors in the house. 
The percentage using wood for cooking was about the same in the two 

%An attempt was made to use the 50 households having the highest index of labor efficiency and the 


50 households having the lowest index; but the above distribution, 51 and 53 households, respectively, 
was the best that could be obtained. 
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TABLE 62. RELATION BETWEEN INDEX OF HOUSEHOLD-LABOR EFFICIENCY AND 
Work LOAD, AND VARIOUS FACTORS 


(365 farm households in Genesee County, New York, spring, 1936) 


* 


Index of labor efficiency* 


Low High 
Factor 
Estimated work load during the weekt 
Low High Low High 
MME GR NOUSENOINS > oh cree cA as koe ie aah oak othe 95 88 92 90 
Number of persons in the household .................. 2.9 ee 2.9 ml 
Number of children less than 16 years of age........... 0.2 Le 0.2 1.6 
Number of women over 14 years of age................ 1.3 Wf ee 135} 
Aoe-o. bomemaker (Vears) o.oo. sks ok bee die ons 53 46 52 43 
Age of youngest person in the household (years)........ 35 12s 36 10 
Number of organizations whose meetings homemaker 
Rise GAC ROMCS Neve iar eachs es Sa ene enitahemit es On 1.6 2.3 2.5 2.0 
Per cent of homemaking done by homemaker.......... 85 75 90 84 
ipericentgor nomesielectritied sha. sue tee eee in 64 69 62 Ue 
Per cent of homemakers with schooling beyond grade : 
ENMU Rae ee eases, Seca siv rehire Soar ete. «eee Res 60 49 57 59 
Per cent of homemakers with schooling beyond high 
BAe CNG AA wa NA, pes Crs il ed eee Ret, el 8 13 17 14 


*Low labor efficiency, less than 104; high labor efficiency, 104 or more. 
tLow work load, less than 55 hours; high work load, 55 or more hours. 


groups. Again this suggests that the quality of the work is an important 
factor which was not considered. 


The composition of the households in the two groups was similar 
as to the number of persons in the household, but there were pre-school 
children in more of the households with the highest labor efficiency. 
More of the households with the highest labor efficiency had no other 
woman in the household except the homemaker, and the homemakers in 
these households tended to be younger than the homemakers in the 
households with the lowest labor efficiency. 


The estimated work load was about the same in the two groups, but 
the homemaker, helpers, and all workers used much more time during 
the week in the households where the labor efficiency was lowest (table 
63). In the households with the highest labor efficiency, a larger per- 
centage of the homemakers had had formal schooling beyond high 
school, did all of the homemaking, were born on a farm, and attended the 
meetings of three or more organizations. 


There were a few more families of owners in the group with the lowest 
labor efficiency, but the farm classification of the two groups was the 
same. The number of houses with less than five rooms requiring daily 
care was higher in the group with the highest labor efficiency. 


In more of the households with the lowest labor efficiency, some house- 
hold member other than the homemaker had been ill during the week. 


Of the homemakers in the households with the lowest labor efficiency 
14 per cent said that planning was one of the time-saving methods which 
they used, as compared with 34 per cent of the homemakers in the 
households with the highest labor efficiency. Also, more of the home- 
makers in the households with the highest labor efficiency said they 
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TABLE 63. RELATION BETWEEN LABOR EFFICIENCY, WorK Loap, 
AND OTHER FACTORS 


(104 farm households in Genesee County, New York, spring, 1936) 


51 households 53 households 
Factor with lowest with highest 
labor efficiency labor efficiency 


Hours during the week 


Work load: 
INSEE ATOR WOLKAHOAG. ct Ms Melos, 5 bp OR a bie ae Re 55 bY 
Actual time iused ‘by homemaker: ¢ st vvce. a oardanis «a ee wwe 59 40 
Wetuallehe sed’ DY MNelpPers. 25 nosis eohie t+ dontakae cite eee 15 1 
ACl Valine SEU DY Bll WOLKerS? W. Wag bole Saabnnts coe eee 74 41 
Per cent of households 
Homemaker-—_ . 
daca-SChOOlNe DEYGNG NICH SCHOO! cnc cer ea cae cutie cet k 6 18 
Didsall of. the’ homemaking .: 5...) seo. k Sh. Velsahe feb vautoabcrne e Bee 14 27 
Attended three or more organization meetings............. 24 43 
ast Or, LAthi tA. c te atin kl? uit, unas eee arene | eee 46 68 
Was Hor in Genesee County: 65 00st hulle ont 54 46 
Wasi both in torsion, Gonitry 20. i¢ on. ociey la Meee oo Me 6 13 
RO PeEG he LPR eas gpa hae bi eis a cae Peek! ae ace de Sees, ba ERA oe. 82 75 
Farms classified as very good or excellent...............0.5. eH | 22 
Houses with less than five rooms requiring daily care......... 27 45 
Illnesses in preceding week: 
UIOLNAICGE OE Ee yids SD a aoe UR cee Bee ae ee ee 6 9 
WIPER IETRONS 6 fe Gog oaks nse Bie Th rds bet she lee ek See 14 6 
Homemaker liked all parts of homemaking.................. 29 13 


planned their time for the week ahead, and sometimes planned their meals 
on paper. 

In the households with the highest labor efficiency, the homemakers 
did more of the food-purchasing, usually made more of their bread and 
rolls, and bought more of their cookies. 

More of the homemakers in the households with high labor efficiency 
had earned some outside income during the preceding year. 

Ihe homemaker’s preferences in homemaking did not seem to be 
closely related to the labor efficiency of the household, except that some- 
what more of the homemakers in the households with the lowest labor 
efficiency liked all parts of homemaking (table 63). It may be that 
these homemakers, since they liked everything, either did work of a 
better quality or else dallied more with their homemaking. 


SUMMARY 


More than 500 farm households in Genesee County, New York, were 
studied during the spring of 1936 to determine the activities of the home- 
makers, the time used for these activities, the causes of variation in the 
time used, and the work load in different households. In addition, rec- 
ords were obtained from 47 of these households during the summer, fall, 
and winter to study the effect of season of the year on the various activ- 
ities. All records were obtained by personal interviews with the home- 
makers. The area to be studied was chosen to include both good and 
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poor farming sections, and all homes in the area were visited; but the 
records obtained were from a group of families that were somewhat 
above the average financially. 

The households were about equally divided between small ones, of two, 
_ three, or four persons, and large ones, of five to thirteen persons. The 
average size of household was about four persons. In only half of the 
households were there children less than 15 years of age, probably 
because the families of many younger men were eliminated when records 
were not taken from families where the head of the household was a hired 
man. ‘The proportion of homemakers who had children less than 1 year 
of age was higher than in many previous studies of use of time, probably 
because these women would not have had the time to keep an account of 
their use of time but were willing to report to an enumerator. 


Since the households were from a somewhat better group financially 
than the average, it was not surprising to find that many of the house- 
holds were well supplied with time- and labor-saving equipment. The 
equipment in the house was more closely associated with capital or with 
farm classification than with any of the other factors studied. 


The homemakers used an average of 52 hours during the week for 
homemaking, which was 83 per cent of the 63 hours used by all workers; 
they used about 834 hours during the day for sleeping and resting, and 
about the same amount of time for working, leaving about 6%4 hours for 
all other activities such as leisure, personal care, and eating meals. 


Care of the house and food preparation were the two most time-con- 
suming homemaking activities. They accounted for two-thirds of the 
time spent by the homemakers on homemaking. 


Except in the relatively few households where the homemaker received 
more than 2 hours a day of help, the homemakers receiving help worked 
about as long as did the other homemakers. Usually there was more 
homemaking to be done in the households where help was received than 
one person could do alone, and the homemaker had help in order to finish 
the tasks, not to give herself more leisure. In general, the proportion 
of the work which was done by helpers was larger in the larger house- 
holds, except for the care of individual family members, which was not 
often delegated to helpers. 

In general, the earlier the mother started teaching a child, the earlier 
the child learned to do the routine activity for himself. The learning 
period, however, was usually shorter if the child was older when the 
teaching was started, indicating that some physical maturation was neces- 
sary in order that the child could learn. Since the learning period was 
highly variable, it seemed that the guidance of the mother, as well as the 
maturation of the child, was important in the child’s learning. 


The homemakers did more farm and other work in the summer and the 
fall than in the winter and the spring, but théir total workday did not 
vary much with the seasons; in other words, they spent less time on 
homemaking activities in order to do the other work. The homemaking 
tasks which varied most with the season of the year were: food preserva- 
tion, care of fires, sewing, care of school children, special house-cleoning, 
and upkeep of the house. 
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* An attempt was made to measure the work loads in the households by 
constructing work units. The average time for a given task was com- 
pared with the time actually used in each household for that task, to 
study the labor efficiency in the household. This made possible some 
comparison of methods and devices used in different households where 
there was a similar amount of work to be done. It also made possible 
some comparison of methods in households in which there was a large 
work load, with those in households with a small work load. 

The homemakers who liked certain activities tended to spend more 
time than the average on these activities, and the homemakers who dis- 
liked certain activities tended to spend less time than the average on 
Riese. 

The financial status of the family did not seem to be associated with the 
time used for homemaking activities. 

In the households where there were children, the homemaker used 
more time for homemaking and less for sleeping and leisure than in the 
other households. The care of a child less than 1 year of age seemed 
to require about 1000 hours a year over and above the homemaking time 
required for an adult, in addition to the extra time used for washing. 

The homemakers who were very active in community affairs, or who 
did much farm work, or who had a gainful occupation other than home- 
making, tended to use less time for homemaking than did the other home- 
makers. | 

Sufficient information of a detailed nature was gained through this 
study to provide a substantial basis for further studies of factors im- 
portant in home management. In the present study, the data have been 
of service in providing a measure of the work load which can be used 
in studying other households and which should prove useful in studying 
methods and practices used in accomplishing similar amounts of home 
work in varying periods of time. In studying and in teaching home 
management, some such concrete basis for choice-making in regard to 
quality and quantity of work done should be of value. 
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TABLE 64. FARM CLASSIFICATION AND PERCENTAGE OF FARMHOUSES 


(467 farmhouses in Genesee County, New York, spring, 1936) 


Equipment 


Bunning waters. . o2% 25.55 
SSoalle winwol,. Chewhaty — hago 5 Geo a Ae 
1B Yay Mebdo\eye ow Bae a eT ee eee 


STEGUGICIt Van aici cit fevetons coke ons tons 
Wacutumecleanerscrn.co ancien 
Power washing machine...... 
Electric iron or ironer....... 
BUIECEHIOTACIO’® «..alce sts phos s 
Electric or ice refrigeration... 


NSIT Cnc ashe eee ty, «rauaiiorane 
SDelepROUMeE 1.20 Sa dil Reena See 
Some hardwood floors....... 


Electricity and telephone... . 
Running water and electricity 
Running water and furnace. . 
Electricity and furnace...... 


Electricity, running water, and furnace..... 


Of those having electricity: 
Electric iron or ironer..... 
Electric washing machine. . 

’ Electric vacuum cleaner... 
eECtTIG ;StOV.Grkrank mis cence 
Electric refrigerator....... 
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APPENDIX 


WITH VARIOUS TYPES OF EQUIPMENT 


Per cent of houses in farm classification* 


Poor Fair Good 

A St ohio, eet 6 Dik 30 
PEEL EON I TR Gara 3 50 84° 90 
CO SRacil ea, aoe aie 6 14 23 
ee eee ek Hap 37 
BA orn Nstovomcnotoes 44 59 rsj 
SPA a Crete eae 22 ' 45 63 
he dekcucy ede: 28 58 74 
Pea ae orth oy pee 33 54 68 
Un ea 22 aye 69 
Preset Ae ohne eee 22 28 44 
Ait ae PEA Par eS (6) 40 55 
PAT OPS Bat & 33 44 63 
Be) ete ee 39 49 54 
Wome Poa eon Ly 28 48 
Sees Sotaker ernie oe 6 16 27 
Be Ae ee 0 16 2 
Be Nr ss ee a 0 32 42 

() 14 wie 
Banc RNase he (6a) 91 94 
sue ea eer te 50 83 87 
Bi ol ROR KS Ae 38 BY, 67 
es es 0 15 20 
SE ets AES dee 0 Bt 20 


*Number of houses in each farm classification; 18 poor, 139 fair, 211 good, 81 very good, 18 excellent. 


CLASSIFICATION OF ACTIVITIES OF THE HOMEMAKERS 


HOMEMAKING ACTIVITIES Dishwashing: 


Food preparation: 
Preparing breakfast 
Preparing dinner 
Preparing supper 


Packing school lunches or dinner pails 


Clearing table 


Washing breakfast dishes 


Washing dinner dishes 
Washing supper dishes 
Washing lunch dishes 

Washing baking dishes 


Daily straightening-up of house and keeping it 


apie 
Fiske Care of house: 
Cookies Daily care of house: 
Bread Daily dusting 
Rolls Daily sweeping 
Doughnuts 

Other food-preparation activities: in order 


Making butter and packing butter (not for sale 


or less than 10 pounds) 


Making cheese (not for sale) 


Waiting on table 


Carrying water 


Daily care and filling of lamps 


Taking care of house plants 
Daily mopping of floors 


Preparing baby’s food (formula, sterilizing Picking up children’s clothes 
bottles and nipples, etc.) Weekly house-cleaning: 
Preparing special meals or extra meals for any Weekly dusting 


members of household 


Gathering vegetables for a meal 


Food preservation: 
Butchering 


Canning, curing, packing, and storing meat 


Weekly sweeping 


it in order — 
Weekly mopping 


Weekly care and filling of lamps 
Weekly waxing of floors 


Making and canning mincemeat Care of fires: 


Making sauerkraut 
Grating horse-radish 
Making jellies and jams 


Canning fruits and vegetables 


Building fires 
Tending fires 
Emptying ashes 


Chopping and carrying in wood 


Very good | Excellent 


Weekly straightening-up of house and keeping 


eae 
; <a 


Bedmaking 
Special house-cleaning: 
Cleaning cupboards, closets, Growers: kitchen, 
- pantry, attic, basement, woodshed, etc. 
Spring cleaning or house- cleaning 
Preparing for painters or paper-hangers 
Preparing shelves for canned goods 
Doing up curtains or taking care of curtains 
(not washing or ironing) 
Washing woodwork, windows 
Blacking stove, if not weekly 
Waxing floors, if not weekly 
Airing rugs, mattresses, blankets, etc. 
Settling house (after moving) 
Arranging rooms for a new use 
Upkeep of house: 
Papering 
Patching paper 
Tearing off paper 
Painting woodwork, walls, floors, etc. 
Waiting on paper- -hanger 
Plastering 
Painting and fixing screens 
Caning chairs 
Refinishing furniture 
Upholstering chairs 
Other activities in care of house: 
Working in fruit cellar 
Cleaning up or straining rain water 


Care of clothing and household linens: 


Washing: 
Soaking clothes 
Washing clothes and household linens 
Cleaning up after washing 
Putting up clothes lines and clothes poles 
Hanging out wet clothes 
Taking down and folding clothes 
Supervising washing 
Ironing: 
Sprinkling and folding clothes 
Doing regular ironing 
Putting clothes away after ironing 
Doing personal ironing 
Cleaning and pressing clothes 
Mending 
Sewing: 
Making garments 
Remodeling garments 
Making sheets and pillowcases 
Making curtains 
Making other articles for the household 


Care of individual family members: 


Taking care of children: 
Dressing or undressing children 
Feeding children 
Bathing children 
Washing children’s hair 
Combing children’s hair 
Getting children ready and off to school or to 
church 
Supervising children’s dressing for school 
Taking children to school or transporting 
children 
Helping with lessons 
Taking children outdoors 
Putting children to bed or giving them naps 
Training children for toilet 
Taking care of invalids: 
Waiting on patients (household members) 


Marketing and account-keeping: 

Marketing 

Going to town 

Doing errands away from home 

Putting away purchases 

Keeping household accounts 

Buying from salesman or deliveryman at house 


NoON-HOMEMAKING ACTIVITIES 


Farm work and business: 

Tending, feeding, and watering chickens, cows, 
horses, lambs, pigs, baby chicks, calves, hens, 
ducks, sheep, rabbits, turkeys, goats 
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Gathering, cleaning, washing, grading, packing 
eggs 

Care of incubators 

Cleaning brooder, milkhouse, henhouse, stables, 
barns, etc. 

Milking 

Washing separator, milk dishes, cooler, strainer, 
milk utensils, milking machine 

Telephoning for farm business 

Preparing cream and milk for creamery 

Helping with chores or doing them 

Supervising farm 

Working in field, orchard, barn, outdoors, etc. 

Sorting seeds to be planted 

Raking hay 

Driving horses 

Making cheese for sale 

Making butter (over 10 pounds or for sale) 

Making maple sirup 

Delivering products to town or customers (milk, 
butter, eggs, etc.) 

Marketing farm products (plants, cream, butter, 
eggs, milk, buttermilk, cottage cheese, chick- 
ens, feed, calves, etc.) 

Care of milk and cream (skimming, etc.) 

Keeping cost accounts or account books 

Waiting on customers 

Doing farm errands and shopping for farm 

Talking to agents (egg, butter, cream buyers) 

Helping husband with records and letters 


Other work: 


Gainful occupations: 
Teaching school 
Acting as town or village or school official 
Taking care of schoolhouse 
Acting as newspaper correspondent 
Agencies 
Baking and cooking for market 
Giving music lessons (voice, piano or other © 
instrument) 
Taking care of animals raised for sale 
Picking beans at home 
Doing housework 
Nursing 
Working in factory, store, or office 
Neighborly activities: 
Visiting sick 
Nursing neighbor 
Helping neighbor with housework 
Papering at neighbor’s 
Care of pets: 
Feeding dog 
Feeding cat 
Feeding canary 
Taking care of fish 
Helping members of family not members of 
household: 
Helping sister paper 
Taking care of father’s house 
Helping daughter move 
Taking care of sick relative 
Papering at daughter's 
Working for sister-in-law because she was ill 
Helping daughter or brother 
Taking care of grandchild when not member of 
household 
Visiting sick aunt 
Transporting relatives 
Gardening and taking care of grounds: 
Gathering flowers 
Working outside, not farm 
Care of vegetable garden 
Care of flower garden 
Shoveling snow 
Mowing, raking, and taking care of lawn 
Other occupations: 
Taking care of car 
Moving 
Interruptions, not specified 
Doing general work and odd jobs, not specified 
Straightening up house (just moved in) 
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Personal activities: 
Sleeping and resting: 
Sleeping (at night) 
Resting 
Taking a nap 


Personal care, including dressing: 


Dressing 
Undressing 
Bathing 
Going to beauty parlor 
Hairdressing 
Eating meals 
Care of health or illnesses: 
Going to doctor 
Going to dentist 
Being sick 


Other activities: 
Fancy-work: 
Crocheting 
Making a quilt 
Making a rug 
Embroidering 
Knitting 
Tatting 
Doing needlepoint 
Community activities: 
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Going to entertainments of regularly organized 
groups, such as community play, speaking 
contest, church supper, school entertain- 
ments, Sunday School party, quilting bee 

Visiting a centralized school or other schools 

Giving program at meetings, such as 4-H Club 
and Garden Club 

Attending funerals 


Miscellaneous activities: 
Reading 
Sitting : 
Doing nothing 
Studying 
Playing victrola, piano 
Saying or reading prayers 
Writing letters 
Writing in diary 
Reading to children 
Playing with children 
Talking with children or other members of 

family 

Waiting for persons to eat 
Having callers 
Entertaining 
Visiting 
Visiting at table 


Attending organization meetings, including Working on puzzles 
Church, Ladies’ Aid, Transit Friendly Club, Playing games 
Dairymen’s League, Home Bureau, Neigh- Going after mail 
borhood Club, Grange, Bird and Garden Sorting out recipes 
Club, Auxiliary, Missionary, Sunday School, Telephoning 
Eastern Star, 4-H Club, prayer meetings, Listening to radio 
recreation school, G.L.F., Mothers’ Club, Going away from home for meals 
Guild Going to movies, parties, plays, picnics, etc. 
Attending committee meetings Walking 
Preparing for meetings—either food or pro- Watching others work 
gram—including studying Sunday School Transporting people 
lesson, preparing for and helping at church Riding or driving 
suppers and other entertainments Calling or visiting 
Attending play or choir or minstrel-show re- Away from home 
hearsals Playing cards or going to card parties 


Attending cooking school 
Attending an auction 
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TABLE 65. VARIABILITY IN TIME USED DURING THE WEEK (PER HOMEMAKER) 
(497 farm homemakers in Genesee County, New York, spring, 1936) 


Activity 


Any bomemiaking activity...) £24..,4.0055 


POGA-OLENATALION Satis wetness 
Premariti- bees masts 22 ol FUG oh So Bye 
Promaring inet. eos. cc dies ese 
Preparing SUODEE s.. vecae% os ose poe 
Baking 
Peperiie POC: [US «=< cists Sth semee Sse 


rewrite eae oc ee 8 dic we ene 8 oe 
Biredictast GISNeS ae hha eee elo yan es 
ADS inaYe TenChiGh Gs eegiee G: o8e face gs cyans vase shee cahse os 
See IeS Seis ete ds hes. see et 


TEGO eM OSE he. eh wan cies. Suet wn octane sea le tets 
Dialiseeate of NOWSE Psu. eke ha wats 2 
Weekly house-cleaning................ 
Special house-cleaning..............-- 
(GETS, Cis NT eSee ae eee is Se 
[EXEC RPG o Thee, eh Rte SRNR Oy Eee Oe ara 
REP ED GF HOUSES oy a. ei Ping eS 


Care of individual family members....... 
Marketing and account-keeping.......... 
OCH DEESET VALOR Se 6 i Se. ee 
TEs fevaae \iceigl h cgeet e.g ok Aree Penance yo acter ie mn 
GE NCHRWOG Gn Peta acer tis sbtae.. Sa Merete 
MRT ea, es. nee 6 te hea oes wh Hele s 
Comunity activities. » oi. 60. 2. es 
Miscellaneous activities................. 
perme ANC) Testing, Fes Plat ee aS 
Pp ESOLAILCALC au roti: oe ng s.4 Slt. ous one 
RE IIS ae hs as en OS Ste he 
Care ot health or illnesses. 0... ee ee 


: Third 

AveraRe quartile Meter quartile 
3,115 2,500 3,100 3,700 
982 810 960 1,160 
162 110 140 210 
345 240 360 420 
Peal 150 210 300 
197 90 180 270 
31 0 0 50 
434 320 420 540 
133 80 110 210 
167 110 150 210 
135 90 140 210 
978 690 910 1,210 
Se? 210 360 460 
187 120 180 240 
70 0 0 0 
218 70 180 380 
95 70 80 110 
38 0 0 0 
168 120 150 210 
125 60 120 180 
81 30 60 120 
43 0 0 0 
pei 0 0 210 
76 0 0 120 
12 0 0 & 0 
410 70 210 560 
120 0 0 60 
59 0 0 0 
60 0 0 0 
932 400 840 1,290 
3,666 3,360 3,570 3,950 
Zor 140 210 330 
551 420 530 630 
lvé 0 0 0 


Minutes used during the week 


First 


Quartile 
coefficient 
of 
variability 
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TABLE 66. VARIABILITY IN TIME USED ON THE WEEKDAY PRECEDING THE 
INTERVIEW (PER HOMEMAKER) 


(497 farm homemakers in Genesee County, New York, spring, 1936) 


Activity 


Any homemaking activity............... 


SOD (DPEDATALION.. co) <% axc auch Ra ane het 
Pre paug Oren KIast..:.5, .s sce e nue owt 
Mrepatine Gianets 6. =. ee cee oe Dota 
EPODAtiie SUDPEL sq os as choos woe Rees 
Baking 


CDG Shi SIR CC GN) EN a gn ee 
Pereatrast Gtsnes. 7ans cas awe barokoe 
Oran SHES. ote tu one oe tke ks 
MADER ICIS MESH, wie ois sidgacaturde bia hale ee 


SD ARO WOIMIOUSED = lM es 2 os ees Bkials hoe 
Day -Care OF HOUSE sc Fict ew kw See 
Weekly house-cleaning................ 
Special house-cleaninig...0............. 
ALG OI eSs ie ts SLO R peek woe 
SOUND Gr a Sica eae sche lene Pte oat 


Care of clothing and household linens: 
PV ASHI ro a? ov ee Tees ak wn ok 


Care of individual family MEemMpers: 5 es... : 
Marketing and account-keeping.......... 
RUM MAL OUR s Soha hig. ee oe Se 5 sis e'sow actek 


a WE wwe Hele ©.) Rules, bi © ceo eee oL 


PPeCHIN GNU TEStING Jon... cok Seca es, 
BECSORME COLGs Hr NS io als aie x wis 
PUM PICAIS 3. kuster oie & bait’ oa KO eee 


Average First Median Third 
quartile quartile 
493 370 500 610 
138 100 130 170 
we 15 20 30 
44 30 45 60 
33 20 30 45 
28 0) 0 50 
5 0 0 10 
61 40 60 80 
18 10 1 30 
22 10 20 30 
19 10 20 30 
L567 80 130 200 
56 50 55 75 
15 0 0 0 
26 0) 0 0 
32 10 30 60 
153 10 10 ey 
27, 0 0 0 
20 0 0 0 
13 0 0 0 
8 0 0 0 
OL 0 0 30 
Oe 0) 0 0 
69 10 30 90 
34 0 0 0 
10 0 0 0 
22 0 0 0 
172 60 150 240 
530 480 510 570 
39 20 30 50 
79 60 80 90 


Minutes used during the day 


Quartile 
coefficient 


Oo 
variability 


8 ococo 


— 
mor. OS w 
convooocowse 
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TABLE 67. NUMBER OF PERSONS IN THE HOUSEHOLD AND NUMBER OF CHILDREN 
UNDER 15 YEARS OF AGE, AS RELATED TO TIME USED BY THE HOMEMAKER FOR 


Various ACTIVITIES 


(497 farm households in Genesee County, New York, spring, 1936) 


Activity 


All homemaking activities. . ....68 5.6.6.0 esas 


Bc IED MAVALION © eis case cc a tina hoe atk 
Brenarincubreaktastcmmt. eu... <a enls «sn t 
Bre panini pachimMe reer) soe. cash ate Sess aregeasts 
Rrenatinrrsupperumigici:: shi seteien ts Je 3's oats 
IES eect Coma a We ora. <5 |. vont ns Stay fo Sea od 
aetitin Minen Pails, %. 44, 587s Geet We Sales 


MORES ENG AUS IDET) Ope ae si tre hc hak esha state has cua heeretone 
Rerediciastidishes aces 8 = nce ee toca etait 
IPP MERECMIGHESR Noee eco React eres eee ie a 
BPO ETRCIS RES Mil As, See Sorte te wis, as Sante eco 


DPCIREROIBSITOUSCRE yt earn fies anita autre cared bed Os 
Pat yueare OL NOUSEs . sa. aca k dei te se a ee crs ea 
Wieclciyvhouse-cleaning 24. .Joe)- os oie ooh 
WPECIALENOUISE-ClCANING hrs xt hoc woe a eae 
GS AmesietineS way hehe te Deas Gh ish clo erg a alies 
[BxcUa Nn SVEN IBaVEs «cons ere Bee cae IH Re oe eet To Pata 


Care of clothing and household linens: 


“LEA ANET So, os Riera ON EG) Rae ce We ee 


Care of individual family members............ 
Marketing and account-keeping.............. 
RELL EVR VICIIIS ME alee Mere eee Set hs ties, S on Gees ths oe ees 
MD CLVCIROT Kien ee pa ho ly Pe aes Heya aick 
Bi CV eRy OL ere Pets as heh irs, cortices pata Seas 
MOMiiiiby ACTIVITIES cared bess ele ye ee egonane eo 
Miscellaneous, activities: 4... fe so cw aber dees 
LT EEG B19 51 Cn em 
BSCE IN CALCITE MEN eo hs Mons ies aie eae ah cee one wie eke AN 
Peep UERBENe dt Somat Set eee Look mh me ge ats, 2 


Hogsenotde of less than 


5 persons* 


Households of 5 or more 


personstf 


Number of children in the household 


1 or more | 


0 


1 or more 


Minutes used during the week 


3,292 


983 
167 
351 
235 
179 

28 


437 
152 
168 
142 


*217 households with no children; 79 households with children. 
+33 households with no children; 168 households with children. 


2,746 


957 
150 
353 
213 
200 

30 


341 
105 
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TABLE 68. NuMBER OF PERSONS IN THE HOUSEHOLD AND NUMBER OF CHILDREN 
UNDER 15 YEARS OF AGE, AS RELATED TO TIME USED BY ALL WORKERS FOR HOME- 
MAKING ACTIVITIES 

(497 farm households in Genesee County, New York, spring, 1936) 


Households of less than Households of 5 or more 


5 persons* personst 
Activity Number of children in the household 
0 | 1 or more 0 | 1 or more 


Minutes used during the week 


PSOE ODELA GION S52 s,-cc alee! s 4's) phobic 1,002 1,038 1,259 1,327 
EEN eR Gv Te ieee STA anS Sh AO le ROM ai ane eee 513 542 670 720 
ENE CATE OLMIONSE cna es, econ oe aie ates ee he 12a. 1,180 1,296 1,332 
Care of individual family members............ 32 342 76 531 
Help received by the homemaker............. 506 392 1,225 994 
Ali homemaking activities oo... Sines eke Se 3,281 3,694 3,973 4,582 


*217 households with no children; 79 households with children. 
+33 households with no children; 168 households with children. 


TABLE 69. NUMBER OF MEALS SERVED DURING THE WEEK, AS RELATED TO 
TIME USED BY ALL WORKERS FOR MEAL PREPARATION 


(489 farm households in Genesee County, New York, spring, 1936) 


Minutes used | Minutes used 


Ndmber of meals served* hilo for meal per person 
preparation per meal 

RFE RGRLTATAI NCS OE At pene, «Ss loss. ohn. ates EN Gk OR Se 69 692 16 
et Re e M ae OW CRM x CS FCA Wwh ne Kins BORES.s PO 108 759 12 
Reem RRPBC NER on Rts a US 5p ES, Kosice Ft A Oe 115 870 10 
Se Ae RS WSR ao fae bys 5S 3 kaw. ice ss Re 89 893 9 
TRC tA Stare ENE Cass vc bse LAER RO fT OR 49 964 8 
Mi ee ORR Ate ahi 05 CO NO.A, oa Sake 's. wickgele ¢.4. 054k sisted eee 29 1,088 7 
RAMEN EOS RDG Ee SS APE iN bdo x iv a ee OREN xo aa oe 15 1,117 “ f 
RPE MONS E o Gy A Wao ais CRA Swi k MRR Ds cm RR 15 949 5 


*Not including lunch pails. 


TABLE 70. NuMBER oF ARTICLES BAKED, AS RELATED TO TIME USED DURING 
THE WEEK BY ALL WORKERS FOR BAKING 


(468 farm households in Genesee County, New York, spring, 1936) 


Number of articles baked* Number of Minutes used 
= households for baking 
RO ES a xo CRI RA AE OCR. E hc oe hobs vie OR Sw a Ee eee 79 94 
RED Ses See eae ie Wee Pan LORIE otis “alice a: wh GlR,6, 6 KK On hw ee eee 131 170 
See NTs ac 5 0b GA AM RRM EE Clos 4c GW ack WK so a ee 113 238 
RRPPERIA DSL he OL e:ASc FATE Sdn Ma IC MMSE b08 40k Nae ind ORL He 68 276 
aS ONS, tras 1c Sic WAS THe CIE IEA RE Win na bn. +c acke ieee ee 37 365 
PASM eek Wi, eh Vick kinse h OA SE OM a Lek EKA bX a eee 16 371 
DA HOE TMOUG 4. ¢ os sae CAE PR Ohck a aRNK nan «< SER eee 24 393 


*One article consists of one cake, one pie, one loaf of bread, one dozen cookies, one dozen rolls, or one 
dozen friedcakes. 
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TABLE 71. NUMBER oF LUNCH PAILS PACKED, AS RELATED TO TIME USED 
DURING THE DAY By ALL WORKERS FOR PACKING LUNCH PAILS 


(215 farm households in Genesee County, New York, spring, 1936) 


: Number of Minutes used for 
Narabee oe meet pails packed ® households packing lunch pails 
84 RE eee 96 9 a 
De ee ck I See a i AS ak 9 PE ce 63 16 
Sire Uh sR eh eae Woes ace caus liens Ge ete ae de 35 Llv¢ 
EMM Tae eA neg eR ety ne Aid wTEM ane uel weyers) «8 21 30 


TABLE 72. NuMBER OF PERSONS EATING EACH MEAL, AS RELATED TO TIME 
UsrEp DaILy By ALL WORKERS FOR DISHWASHING 


(497 farm households in Genesee County, New York, spring, 1936) 


Number of persons eating each meal Minutes used for 
dishwashing 
ae eer SID eS sta oe orionic, ct ch Seg sv ane a eos) th ghius shonaateha Oo aus eke Bid Smee we eae ys EVA a A ueare 58 
NN eee ERP Ses, Yat ates Piao nw eR Gs aes oo, FINE oF EEG WN &. Vas Oe guid pee Wide 71 
MD ieee eed aN A Ve iiss 2 OF od Ride Mass Hye s Obie e aA Ashes oalds 75 
UU ee Say Sree nse 8 Sita as pots eH St acioNa) Rar ahoetie td eTION Gn oes rw aiceme: open wh aaIue) Pose, a kate ge 94 
Sng et Bs SOS BESS eRe, COR RES CRC ce Ga RN ARE er re ei ENR nee oc 101 
relent eco: Fh yeh cp ahete ators ins ee aie eee Des Meth) eugr e shen Dyes oe Mon Soets Wie at 104 
EE AE aOR ae Tein rece cnet 5 Palate ee, Gy ee e oaeEs sve: oe amon LY ahiagoanbaay awe os or-ales 119 
Fe ee rede ert irs Noe ca ature to, Case tone oes: loin Clalte. exe sa ek Fe eae Wik &. ohalegeln e bbenshe te eet 122 
CM OSE io. elec ag ors tlectes iets ci ea rlen Vane 2) 5, Aivelnos! mek waa hen DGAte Coegehe Bia eed 131 
A MOURNING les AC Ee he Fe Set sv chet os Cty She gem oe acial tre ie see sMo Route. Si eal dba nfo evens eilietracen'g Bue ees ee 131 


TABLE 73. NuMBER OF ROOMS IN THE HOUSE REQUIRING DAILY CARE, AS RE- 
LATED TO TIME USED DURING THE WEEK BY ALL WORKERS FOR ROUTINE CARE OF 
THE HOUSE 


(494 farm households in Genesee County, New York, spring, 1936) 


Minutes used for routine 


: Number of care of house 
Number of rooms in house households pose 
Per Per room 
| household cleaned 
BD eM LEEW Ey Sh STEN 5, oP toasted te ot Pen Mee ee hs wit thcbobnw 22 613 329 
CREPE Ai se espe 8 es, at weeds Mas GORE Bee ott Gisuh Kaw eis 58 531 Weds 
eS SN MAT oe tI oss 2G, fo se ihe ec eea ees PE ee 82 614 154 
Ee hod he og i EO es Oe ie ry ae ee ae 111 679 136 
a ea Se ree ae ee 92 646 108 
aeRO ete aE. VE oh oy Be etl alae iecetowrack ue “ends 67 734 105 
i wy a sg cat ae 0 a oe on 710 89 
(TE D7”) NG Sy SI agin ete, © on) isa aie eo 29 904 92 
PURI BEIHISO NCCLS 3-01) at AS RKE elk ows cne ee es 494 665 123 
é a 
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TABLE 74. Number or BeEps MADE, AS RELATED TO TIME USED DAILY BY 
ALL WORKERS FOR BEDMAKING 


(486 farm households in Genesee County, New York, spring, 1936) 


Number of Minutes used 

ee households for bedmaking 
1 py ee nn CORA Des oe aM th Me Ned nrg centres |. ReMi tte Os, 50 8 
SPM eee ite eda: 5 Dae PEAS ("ap We aantce ROE COP ot ee ce Sa 132 12 
(3) ol ia toad SA eee teria eee, SSB esee Posts WAN ae WO) deg pci RE 133 18 
AP eR Rec, oo cok Coens EG Sr MOR oP ec ERG FI cee tee 100 22 
orn ore Tk Ske tk Se Sie Ve ee Nite. >, Re wearin ee ae ae 55 27 
Oy uct SR rE RR SE eM tae Wome ee tone Sg netnr epee, ee A 16 30 


TABLE 75. NUMBER OF FIRES USED FoR HEATING HOUSE AND FOR COOKING, AS RE- 
LATED TO TIME USED DURING THE WEEK BY ALL WORKERS FOR CARE OF FIRES 


(469 farm families in Genesee County, New York, spring, 1936) 


Number of fires used* Number of Minutes used 
families for care of fires 
ee eR IR et oe PS et Oe) Sy ee oe me 141 243 
7B Ba ind SPS ee Oe EY ARAN MeN 10 ce 2 eI ae Pee 3 EE Dh a! 294 376 
as Og he oi SEES SRE DS IEE BO ee rn Sate aR RS oe MRE cde oi. Met a, 34 389 


*Not including kitchen stove. 


TABLE 76. NuMBER OF PERSONS IN THE HOUSEHOLD, AS RELATED TO TIME 
UsED WEEKLY BY ALL WORKERS FOR WASHING 


(501 farm households in Genesee County, New York, spring, 1936) 


Number of Minutes used 
Number of persons in household Bea 3 articles weekly for 
washed washing 
FAs 3 igen GB chan he Oa oad SP Oe Se a a qe ee Le ee 5 12 128 
Rom IRIN Pcs wi v6 bik CA ES Ste Si Koa ee ES id 18 170 
oh A es 6 ae er ee ee eecea > ee ea, wae 112 21 184 
RE ee Are tek Siu Oe Kae Kk e vle xb baie a Reh Ve 86 24 221 
(Bis Shn'o o.-0 “crs P LOE ac Sane a ie ang SL cae a 43 oe 230 
SO Gt AMC. 4S Sic, 5.6 Stiga aly a VRE ole OOM et 37 29 252 
Ps PO NCR ENE SERS oe conte e ne bal: AG Mateos mene EUS eee eee tle 20 39 382 
MMT MRI SO RT ree & Nak Rw. sc grid UM a hae ems 17 36 383 


TABLE 77. NUMBER OF PERSONS IN THE HOUSEHOLD AS RELATED TO TIME 
Usrp WEEKLY By ALL WORKERS FOR MENDING* 


(497 farm households in Genesee County, New York, spring, 1936) 


Minutes used 
Number of persons in household dee: weekly for 
mending 
SMI Ary (St avia-a, &. Secclaeehe Wineaey MIME TAMCR Ee Bes A x's 5 dulace <, Oe «eg eninnd 74 62 
SROs RATS my Mus ya: 5. ms GAR ae EEL RR AE cen ok ie eis ET 109 79 
MR ines 5 sh 8d, A ROR he Od ROP ne ¢ Coe nt 4h 111 83 
Re ent e Sp8ty, Gi) x, 5 Sena Av aN ARR ee WE GN EEA Sw ws « 86 96 
GS Se a Pe ee a ce ee eS 43 124 
| Oe Ee ee ee eee ee ee ee toe ss | eee, « 37 119 
OS Soe ee eee re ere es ee Ae 20 154 
RE SERIE Nee 8.65 in Wnt ous is v6 05 Nh in Re Oe SN IS wx oe oe 17 133 
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TABLE 78. NuMBER OF ARTICLES IRONED WEEKLY, AS RELATED TO TIME 
Usep By ALL WORKERS FOR IRONING 


(433 farm households in Genesee County, New York, spring, 1936) 


Minutes used 


Number of articles ironed weekly * eles ee weekly for 
ironing 
MTP, AR Se Ahh 8 UM Cao oa Ne as srs Terac oe hate we FAG spas iole TOMS 4 50 
net Rie PPS EAL Gch net acts ak ieee lid Serge S-0 pS Ie at 8 59 
MN ean nn rE Naha, PRIS es id OS LC Sage ee GS 8 14 94 
Tha Tle ae, aoe EIR et OS PaaS oarRae, PPI AP A ge a aa 12 85 
NO Fe ate OE ere feast skein te Tacs Sti wb ede ov 14 94 
FEL GS ota caciecy BON Oe EL COREL EDO Ca ORI Oro Ne RCL Mere a I ee ena 15 121 
NIU Pe Tc sf og Acar ary whine ere Ge ae eee faye pone Sow elas SEs 30 137 
ST a TS eee ar ee oe crag eine eee oes pen etiel oS Molla fa Se wollte aries hater 29 151 
RO Pe ee Ne Bloor tots toca Oo eye, AP Min tis aoe. Sylar'y eiletatia"s, OE ey Nica 34 150 
CL eal hho oe Sr he ie, Ao ae ran aan ae RG on tote ee eae 28 153 
1, a PM Sis ne Sc ERD Gc CCID ce OCIA Cae SO NOI AT CR aC an NOR aca CeO ET 29 156 
PIM DORR Do Sect De ft a, sess i eS RE wid, kaye oS eB x SRL 33 180 
ee RR eh Bee. cool ech vie Sie eee heal ae nao wen tle eee Ne 23 188 
Pee ee SME Sy eRe <P) oa ta sane. ee We pao hie Mien eee iy ote 24 187 
ee EE Tl ado ery Cia sahlm ceases. > elle ole, Bay ean wese 26 188 
RN ree Nat acs GA ee eel ats ok Where. wit ghee reve eos ety er daes os 22 188 
ie aaSeEe a NSS ann teeth, sais tecjerse ousicertui er eivaiqons: cas elenonen sue perce calor atone 12 213 
aE a MN FG ey. ya rocis Bed Nikie aegis He as Geen Te 17 208 
AG) NE OT ae Rew teen ose ac see ech eye wu peas eum ewe © eae wie le [oT eRe OOS. Sie 16 231 
PTE ace megane 6 OSes ne AP cone cae eee, a nei eae ret eee 15 198 
i I rN tena ren ON cet elis Seha ien ples ee al see nize thr acl Me WEP ae 8 200 
es Pa mt rn ae fe Meters Steg et SG Fons on cad ets tia y oh oh ole yer ey ABTA Ohaussitanis, fS4sbows 3 120 
re er ara AM od oes 5 Phe emi AMA eee OE de oR OG ars 4 285 
Ire sts are ME Oe Uh eR si ae nines e ciateaeceyentca aes oS 3 230 
OUR Py ah Bea. cs rings, ERGs phi ware satin a) Phe tyal oi snseesene wp Act 5 234 
NMR COT i See 8) Geo oe oy bia. Stovihicaheee la; watcaueliagare © oneualyr aie 5 262 


TABLE 79. AGE or YOUNGEST PERSON IN THE HOUSEHOLD, AS \RELATED TO TIME 
UsED DURING THE WEEK BY ALL WORKERS FOR CARE OF INDIVIDUAL FAMILY 
MEMBERS 


(242 farm households in Genesee County, New York, spring, 1936) 


Minutes used for care of 


Number of Number of family members 
; households households 
Age of youngest person in household wath with only 
children 1 child In households eae 
with children 1 child 

IBesetC We LeENOUENS.: 0s cosreke fou se 8 ue 19 5 1,528 1,216 

IS Gie cha eee CEN CoGLS CROMER CRCREECL ane ae 5 a 4: pel et ae ee 

RV CAL SME TI ETE Se TT so 5 NS, Bios Soe s 2. 6 942 812 

a OaT Mm ha Me tc ford iN <cojAateys onan os os lye 4 855 1,303 

ANGERS be A ce ORE ee ORR pe ERC RCE OR 15 4 572 970 

WEVCALS rit at iri oe oe sear ear stein %a,> 11 3 423 240 

Gey Caroeet Sayers ten ar: ono cit we con's eae fe 8, 16 6 415 398 

RGA elie Wigelt tn npmitaie gles: « Kes 9 2 161 150 

2 NES ES. Ol ate Be Oy PRIMER CAE ® Onc BORER RE ae 15 9 133 129 

RV EALSS Re hint aS Alar eS cee ewe 7 4 37 13 
LORY Cane rte irns 6 Mieepnice ld acts ate as 19 Tea 55 19 
PORES eras UN aiey"S a fn, 3. Soe le Vor buss 5, 58 13 5 86 20 
NRG CAG Se Bs FP ne Ae Wirighs Pats adl apade. 08) @ 12 9 98 83 
LES? NiO Seas 2 Bad gC ae Cate Sg nO Sener il 19 69 76 
LOSE oT @ a ae ie oe a 19 16 5 6 
ROP CRTE 2 ie FG ve he vie sve ves 17 10 44 60 


*Includes all care of family, but only 1 child in these households. ‘ 
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TABLE 80. BeEstT-LIKED ACTIVITIES AS REPORTED BY THE HOMEMAKERS 
(502 farm homemakers in Genesee County, New York, spring, 1936) 


eee Number of Per cent of 
ed homemakers* homemakers 
ooming and meal preparation <..i.«.% a. oc v Peas eee Ce ee 138 27 
PME EL cask bout aloes = aur sbepx agement PRS Oe ee 82 16 
Cleaning and keeping the house in order..................eccec 75 15 
BPR Sains. akin oo teh tee ele bs aE ae 72 14 
RNAI 57s, the. Sty seca ea le aa hw Bae wy ye ee 24 5 
BPO Ne OF i. SR eats Son Ratele cP ee ke oe ee ee ee 21 4 
De reer. o5p i na N Ns veh Bde ace wie Ode ae Oe eee eee 19 4 
Rise RU COCOLA UID (2c So ..6 aiketisce ME nis o SE eS eee 18 4 
SS SLES ER ES acai it Pern? vee eine A BE, Ete Steno, PREY Sm. yt 16 3 
Beate eT CIUSO TOU es kd eps h v's ss te Seaies Goin Sa ee en ee 13 3 
PART OAR Or OLACr, WOLK <3 caks. os Ae aR kd eee Oa ee 8 2 
ee EG ee cos scinl yeh Mz laga san hate ONS eae ee ee 5 1 
Borarier Winn vor. oa. Cercle lr hina awe Chita ae oe ee 4 cf 
DAT RR A it sek Mk Cw ies fe Po Ee ee eee 4 1 
CPE eck sO cia ARMA SS fos SS kn el ee a ee ee 4 1 
BEC E RIE a ENE Sci Metta es, la Se adhe Cah eee Se oe 2 ee 
BRB AMES cree chou: Sark ek EG 4 valgele ae P Uy ET he ee 2 See 
RRS e DA NRITIS A Syne Ru cog ue lovee ats, cae ee te Oe ee ee 1 a 
DTTC AIS CRS, als, cake oie tates whee: «ain aes, eA oe ee 1 OP, | 
IPT ie Res, cE tee wae. Sate a taht a ca ROT oa nee eee 1 oe i 
DER AIEEATO ie crs heren Fuld Ries 616% ow els. be one ee 1 ie 7 
RNAS ITI jot cate Cartan cs secamnd nl Micud, x2 n:“dcm nla araleee pa ae ee 88 18 
BeepEnG ROLLINS bal CDOLEOU viic Gi 4 gis ac-k She os & wk leew it RES ea ee 68 14 


*Several homemakers reported more than one activity. 
tLess than 0.5 per cent. 


TABLE 81. Most FatiGuinG AcTIvITIES AS REPORTED BY THE HOMEMAKERS 
(502 tarm homemakers in Genesee County, New York, spring, 1936) 


* Number of Per cent of 
Activity homemakers* homemakers 
Cleaning and keeping the house in order.............0.00e0ecuee 162 32 
WOME IM eth 5 A cbeaw'x cet hee: Oe Pad ta ee Ee 104 yal 
MEER RR eR NOL Sig ceo Ota gc attr Sa Ae Od ee ee ae 84 17 
ieooring and meal préparation... 0.65.1 eld) asa vs sek Wn ee Le Sok 13 3 
BaP C Mia oie ar Shc hes Rie pin oa < castetie Fe ea Renee Cee is 3 
Reve ROL p eh es. tty, 6 nix tins Bx 4 eNO E at ON ic ws a eee 10 2 
ERRERA ERY ES ¢ cic 0 ICE ESS SEN a's: 9 Ws BS, 40 FED & Anko Be 7 1 
UE RIsNM OMe eR aE OE cs wee UN. ovo k Siew OF ehwiasd ath Cen ee 6 1 
SU e ITEM SATTICLOOTY Sais «Cin a naw « (oreo Aken wk ee 5 1 
Me MRmAMOUESIOAG: AN Seis, core sh nt sae SOUL. os bo eee 5 1 
REMIT OR VOL ca tied GWE wack & Sk OL CI ews «he eee ee 4 1 
NNMNGNRASE DS fe She SRE oan Seu wi RRL eae ek Le ae 4 1 
SRAM one, 6 ens eX v dks wins alge i ¥o ule aa Sed OR ee 4 1 
Sera PEAR RA Gr ES oak SGN A'S a wh o Ck na ele Bee eee 3 1 
Sie ERR GR NV EL ae a cw Cowie Ws u Hkdta wna oe ER OE ee 3 1 
SUMMER We Re SUG, OR wa TORK waa ORR CM OLE eee 3 1 
EDEEETOME RE TAMIR | sky SVG cre Way CNN A Seas ikke eee eee 23 5 
Rar 29 HR oN Gris oon yA ees CoRR A eda bone ae 31 6 
RN EERE TEDCIERETL SV GLA och ow ddwrs dues es vn AR ede ee 106 21 


*Several homemakers reported more than one activity. 
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TABLE 82. Most DISAGREEABLE ACTIVITIES AS REPORTED BY THE HOMEMAKERS 


(502 farm homemakers in Genesee County, New York, spring, 1936) 


homemakers* 


Activity Number of 
Cleaning and keeping the house in order...........--- ++ sees eee: 106 
aeRO a ore ae ong hx SAD g Neca] bik ote apn std 8 5 ted ae ow Oe Se . 33 
RAS ae a neke cin a bine cee Oe Renee Fe DRIER FIN or merit Mend i a, One 22, 
RET Me HA, gy Facer EG Che ak «Mapes eres NE tor Wook Chg mh se a 22 
Cooking and meal preparation... - 0... 0... bee ee eee eee een 20 
MMC teROE CAtHiIng 26s sie ence ee ee ee ee epee ene ee ees 16 
MNS oe oa aa ee oie o niein s = Gitpejeinp ease a sen. aug pe Aen oe 12 
BEE PEATE 5 Se co SOE ge he gis wav, lee gin se Sees oe eke bases 12 
PRR Ria Phe Sees Gad NG ala ale vin a eteta ten Bon wie a en AF kes 11 
er etna PED ee Oar 5 ian es Sais arene age neal Sao ER BOE 8 4 
PRU NGL ENE OSI eee terre a ee ew a gets oe eee erajor dvabnich. © By Ses WL OTeSe, 4 
AN ee Neier 50 Wshilsustiver: Owe Has ne > oO ON Oe OMe A ke R 4 
Preparing vegetables... hee te re ee reece eet enee 4 
eR re oe as gach, Gs « necks hese 88 6 oeiw Mente wie, 8 BR's NLT 3 
Saye ae (STRETITSR £ ee eal Sat ire ec ec REE oP Rr scree eer 3 
BRCM RULE CHIGUES 2 oc pv fislsts. cis Silsle sono Sa Oe ot ee 3 
ee RSE ore pea eee eS He eyo, wa, «Sade. ona lose igri eke Fu0, «Sine henna 2 
beet! ese CH NCLCH yar. wi ieee a S58 Fe Rikon gees Rene wae 2 
eae NEEL ed Shr. Bop tel ais sted on» 5) gets vinwlis 428 8 hale TEs whee ere 2 
1 Saieie EERy Se nis ER oh) ei ao ae meee ei ohh Hee ne Ar urea arse 10 
i ir co ek as ee Se inte Ce Wye > Sree EN oe 8, aed 5 
Meee TIT ODOT GEG ors <5 iyi & <a + Sco ie he ios eae coe gee wee ola 243 


2 


eH NNN WP PP PAT 


Per cent of 
homemakers 


ee 
eS —aoaoO0Sepos@=®=S=S0SsSsmpqTo 


*Several homemakers reported more than one activity. 
tLess than 0.5 per cent. 


TABLE 83. AcTIVITIES THAT PRESENT THE GREATEST PROBLEM AS REPORTED 


BY THE HOMEMAKERS 


(502 farm homemakers in Genesee County, New York, spring, 1936) 


SS ea 


Number of Per cent of 
i deg homemakers* homemakers 
MISRERIEIOR IG Nase g (oct sagas we estas olde Bake Sus ye Weed ape ak 43 9 
Cooking and meal preparation......... 0.0 e eee eee ee eee eens 33 7 
err ON TRCN CLEGTT eet ine cae ate rere ser anak eats Fs Sarre oh espouses 29 6 
Mer PICCIIEIIIS: © oe Pes ce ele eee ee ik Foe fe ety pawns bee we 29 6 
Planning use of time or getting things done............-..-+++--- 20 4 
Cleaning and keeping the house in order...........--.+ e+e esses 16 3 
NS ae Ses, Rs wife eB Te ohne ehe aloe Ale hae Fim sma Te ante E ad 14 3 
a is ive! eat 0 a a ie ati ace rare eri ee ee ee 13 3 
Health of family or of homemaker herself............---. 50-05: 6 1 
Reet eHOCHINY EIN CHICES 22 os we aoc cle hee + sience oo Week) ates ete Spt e, v auso ke 6 1 
eee MERTEN OM DL, | dak te gir etd CT eae so ieee re eee anes s 6 1 
RE rae ee Pee tare Cer garaee farmer ee aoe a oe a 6 1 
eT te hee 9 acy Oe ae Sw Sra teh “ahs Se ime ON, Ane Seed 5 1 
DCAD CICA ee esc de es a Fe io eae Blo ee ee alae he FH oe Sel 4 1 
EA EEE Se a SC ear PO ee 5) 1 
PETE CIE ACH ELE OL WOT i sey sae eres a er sees ole, Seok Dial eo elise oo oo 10 eae oe 3 1 
eee meres wi, Siri c vine kal as GMs BOP algo He eA eT eee a 3 1 
Ret ee re a ocean PEE Re Re wa eee yeas 3S 1 
RE ae ede So TA Sle oe5 «dds sie Soe Mie der 5 nn wee Le OG 2 all 
ee TaN OR Gee Me SOG k Ie Os enfin Te des a eine ww Mas igins op ae wet 20 4 
et iy oy ahs da es cde Liens ce ee eR OTS eee 8 2 
Da eteate At TEDOTLEC woke © es Fo ef ttle Fe cee eee eRe wie ny wee ae 250 50 
*Several homemakers reported more than one activity. 
tLess than 0.5 per cent. 
ay 
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TABLE 84. AcTIVITIES FoR WHICH THE HOMEMAKERS WOULD LIKE MorE TIME 
(502 farm homemakers in Genesee County, New York, spring, 1936) 


ees Number of Per cent of 
PCy IY, homemakers* homemakers 
Re uN Me Bere Rowe, begga & Sia oe ees 3 ble, Migkew se A oil apd es ee : ie Wy 22 
Cleaning and keeping the house in-order.........0...-.ecceceevs 43 9 
Gardenmp.and care. of lewis: ... eake ren cee. ie ee: 36 7 
BAG Vee OLAS Si hi ce aw: craishce SER al Wate pews ease ene ee, Ee ae 31 6 
& SoC oe SOP Ce a ee Ment ae oto OP ae Lire) 24 5 
BiemOGeCCOLAling We Sistas. saeux seas Ub et eee Oa ee 22 4 
ante LOCeCHIGL EI) 25s vot Fis sos Scent oe mwas vAccn aie tes ee 17 3 
ROO ep th eed hn set yas a Racha s ans IC Ren Ee ee 16 3 
BSBA TS eT. 3 hy cach s «Sun Sees Oe helt MERE el oar EL eee 13 3 
ULES CEE sc OE a i Ae Rie ta Siete Soe ah) dy: Sel ite 12 2 
PNGoeDeU na Sl GCiinG clos da! kd. a acten ettnis alate al week eRe? eee 9 2 
Tey) COIS Ste EI ene Sc Oa Seem Nap ety SON PP I ee ini ren SLE 6 1 
Be Pea Nie ae ct kf 3. wos oO. wien ea ceme Grr ane Se oe a: 6 1 
POU AN EAT OI SIOMG «1. acc cw yhcc iba Bksee dimes ee ae AE amen 6 1 
LELED ou hs CCR as (ce Ce a AR Ena ace Ue Con ae atl gies eee 4 1 
ROMA CRE CNS So SO ec hak ind deve ca Reen oR a ORR eee 3 1 
eee TOL, VETSOI ST .) coe 5.6% «a id awe 7 Le Ce Lee 3 1 
Badia Ce ea crate lets Se, whan 6 Sip Ps ot Re ee OR ee ee 2 1 
Cy Le Se ae ee ee eee ee re gee Yt eae nee 1 ee 
SAE EMM ERS il idee oki de os Re, ls Bl ne ae 1 a i 
RAGS anh ESRD ie ga ao a ee SOR Merrow. See ie ts Lidl Sa 1 ak 
PAR ASRS SAD e 8 2 yeas «ics Sots Beh. OF Nig tate Cie when Meena eae ee ne rl Saat 
VCS AUR ES EO a A OI eB CP ODES Tod ga poker Aig a I rei 
‘MGS bho? Te 8 ogee nd an Ca ea eo ie ee Ate AS RE ae on Sry 8 1 aS F 
Pee ery GDAINE Loo ing & VE id © Shs, 0.5 "Sis. Se ats de gee Re ae ee 11 2 
Me MOteOt TCDOLLE 9. 6ics 3) ia, scad seed ook ae LI i Re oh once. 187 37 


*Several homemakers reported more than one activity. 
tLess than 0.5 per cent. 


EXAMPLE OF USE oF WorK UNITS 


Family A: 3 adults and child of 2 years; 5 rooms used with furnace heat; 3 beds to make; 
no lunch pails; 10 articles ironed; 2 cakes and 1 pie baked. 


Family B: 5 adults and no children; 7 rooms used with 2 heating stoves; 5 beds to make; 


e hate pails; 20 articles ironed; 15 loaves of bread and 5 dozen cookies 
aked. 


CALCULATION OF TOTAL WorK LOAD (FROM TABLES ON PAGES 97 AND 98) 


—8S888——— —0 SSS 


Family A Family B 
Activity 
Number of Work units* Number of | Work units* 
items items | 

NECMLTREUATACION. « 6405 viv was sc cue 4 840 § 914 
POCEMmEAUDCH PRINS... ee esd x tS eee 2 75 
Lu ee SS et ae 3 78 20 310 
Sse lat OS ar rr 4 623 5 693 
Routine care of house............... 5 651 7 717 
RB OMe TEES ia eC i RTias ws Fins hed 5 1 245 2 375 
SBC RAS ms Ne RA rd 5s vie CEs 3 126 5 189 
BU GSRUNG tons ys ak on 0 oe ee 4 192 5 218 
Washing for young children.......... 2 60 .o = Eee 

300 eae ar a nn 10 146 20 216 
SWARM Tis Seth cco bs wR K wero eak % «chs 4 86 5 97 
Care of individual family members... . 2 820 Toes fe ee 
Total minutes for one week (work load) 3,867 3,804 
Total hours for one week (work load). . 64 63 


*Pages 97 and 98. 
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UseE oF TIME IN ITs RELATION TO HoME MANAGEMENT 


The work load in these two families is similar, but more time was used in family A 
for care of individual family members, and less time for all other parts of homemaking, 
than in family B. If desirable, the estimated work loads for the two families could be 
compared with the time actually used, to see in which activities they were particularly 
efficient in the use of time and in which activities they were not efficient. 


* 


WorK UNITS IN MINUTES (AS READ FROM FIGURES 2 TO 13) 


Work units (minutes) Work units 


Number of persons (minutes) 
in the household Number of rooms 
or eating three in house : 
meals daily Meal Dish- ‘ ; Routine 
prepa- washing Washing* | Mending care of 
ration house 
a GS 694 483 125 63 Dahan stintee bee 553 
Sik) yt Ea 767 pod 160 "Oo pet hat Aes BL. 587 
A a 840 623 192 86 Bho Hes nk aah a neh Cate * 620 
Dime EE ye era's oa 914 693 218 97 Oeste ee eee ae. ae 651 
PEAS be age 987 756 PBL 109 ORS Nene 683 
Mes et WW ie he ic 1,060 812 252 120 Sea ert ae ote 717 
ORT Gates ne ee eae les 861 265 132 be Tees dies ERS eee ae AR 750 
*Also see age of youngest person. 
Work units (minutes) 
Age of youngest person (years) Washing 
Care of individual (to be added to unit for 
family members washing based on number 
of persons in the household) 
te ae edt, ho So ales othe ee Dasa 1,390 = 165 
EE er Re res 5 Os PEN se oie R Le le Le 1,040 110 
PbS. ed Gols GEL OR OL: Tot aOR OF A EE REDE See Saree 820 60 
OTC AR Te mea Riera Tosi 8 «Rov x os 6 eo Red 630 IAS 
oe Lal a StS A SMR PP PI in AER fc ARS ee Pe 460 
CNTY Hew eee es cae coe Mabe hh lends es: Mora welt SYA) 
Cae tee ee 8 eB te 8 eee Shs cake ot ak od 6 230 
TE NE rho Bre 6 ean aE Siete «Rohini cae ate dl ie aces 165 
SNE TIT os oe NUN a) 3: Neh ans Sly otek Sn one. SER ban oe one 195s 
8 as ee Sasa SS oie ee eA ai Wane Pe 90 
Re en GNE HG oe ee Sin eI Ss OE 70 
MRE St sre at LPO hectare alelin tn lec pealot el pM acausel etd 55 
ER et, a Pg widow E Sd. vw whew a we 45 
PMT SOE CEM AE ce) ons: 3 arched eke eee aom he estan 6 a ee 40 
aE RA Petr otis She hn eed sed 3 ok Dike Pa ene ae 30 
15a, Soc oy 2k Been Ben ES OTR Dae eR Pt acne er 25 
Work units Work units 
Number of articles baked (minutes) Number of articles ironed (minutes) 
Baking Ironing 
Oo Sel ee a ee a 30 DE PoP eee N Rissa oh chronic oh ee 40 
2 Se Ee DS Pee ea P 55 Oe Pie cnc roms death Ceo @ Re ee 76 
i a, ee Is ier a A a 100 CSE FP tay Bone take OE, Solum weer LS 105 
I He eT ee eM sh sFs. tye elec: 5 137 Ct BE PARE, CERNE ee Ot Boe eR ET? con fc 128 
UME Pa ea 8 hel wren Al ee sais 5 170 11 a cilia a> Coes Oe A Doe 146 
Rene SPAS oc tole ss etree 197 i Seg eek Ren Beene We eee aA. 163 
Oo , SO ee ee ee 225 EE aed aha ie iat ate Oe ha eee 177 
SE eee eee 248 A ee Oe OAR SE RD I) Wa 2 193 
OLS aS Oe rc ee re 270 Meera: Sh Oe tO CTS ee 205 
EN SD a Oe Sa ae 290 718 SS SO Ae Ne I, OE ke PN 216 
ke TS iin Garter re 310 Eg SEY SCAN, Ph Nm Se ge O27 
ES SS ae eee 328 WG Aca Th iis e Ke cAP Ne OR a cee RE 236 
a ES ae et ne Pee 343 


98 


Work units 


Number of fires, (minutes) 
excluding 
kitchen stove Care of 
fires 


NC ae Sa 245 
Beers Anyone sxicw rs te 375 
Retreat Recs 5 5 420 
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Number of beds 


eae ee) e fe a hese 
3.10. g0. #e. eit 6 16.0, Sia ee eee 
S el Shee 0's Dew Ai eo 
new 8 18 @ 8 8) Vea a. a) we 
w Pe 0 ce) Wye) ASL e, em ow Je We 


6. © wie ele, 6, 0,6) 0. Ome) Biel ee 


Work units 
(minutes) 


Bedmaking 


? 


Work units 
Number of lunch | (minutes) 
pails* + 
Packing 
lunch pails 
ticle oe eee 45 
Ze VAY i Tee eee fe 
Pee eps net 100 
4 open hs, ee 125 


*Assuming lunch pails packed 
five days a week. 
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Dae x ANALYSIS"OF"DEALERS' SALES OF MILK AND CREAM 
EN EHE-NEW YORK MARKET, 1933-38 


CHARLES J. BLANFORD 


SSS ROO eb ew Os EOE See 


PURPOSE 


The purpose of this study was to analyze fresh-milk and -cream sales 
in order to determine consumer responses to price changes, business 
conditions, seasons, and the like, during a period of business depression 
and recovery. 


NATURE AND SOURCES OF THE DATA 


Receipts of fresh milk and cream by rail and truck, as reported by 
the Market News Service of the United States Department of Agriculture, 
were used to indicate long-time trends in consumption of these products. 
A special survey was made to obtain more complete data on receipts by 
motor trucks.+ 

Records of weekly and monthly sales of fresh milk and cream were 
obtained from the four largest milk distributors in the market, and 
several of the smaller ones, for the period 1933-38. 

Records of sales of fresh milk and cream by all milk distributors in 
New York City for one day of each quarter in 1937 and 1938 were 
obtained from the Department of Health of the city of New York. 

Data concerning monthly sales in Class I (fluid milk)sand Class ITA 
(fluid cream), during the years 1933-38, by all dealers licensed by the 

_ Division of Milk Control of the New York State Department of Agricul- 
ture and Markets were made available by that division. 

Most of the data analyzed in this study pertain to New York City; 
however, part of the information, particularly that concerning the retail 
sales of the larger distributors, pertain to the entire New one metro- 
politan market. 


THE NEW YORK MARKET 


The New York metropolitan market is described as follows: “This 
market lies in two states, New York and New Jersey. As often defined, 
it also includes a small area in Connecticut. It covers all or a part of — 
seventeen counties, including scores of municipalities, ranging in size. 
from New York City to smaller commuter centers in northern New 
Jersey, Long Island, and Westchester County’’.” 

The population of this metropolitan market is estimated at approxi- 
mately 11,000,000, of whom about 7,600,000, or two-thirds of the total 
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distributors, including the Dairymen’s League, and several of the smaller ones, who made their 
sales records available for this study. 

he work was conducted under the joint auspices of the Buréau of Agricultural “Economics, of 
the United States Department of Agriculture, and the New York State College of Agriculture, 
Cornell University. 

Appreciation is expressed to Dr. Leland Spencer, of Cornell University, for assistance in 
planning the study and for criticism of the manuscript. Dr. O. C. Stine and Dr. E. E. Vial, of 
the Bureau of Agricultural Economics, also made helpful suggestions. 

1A survey of truck receipts of milk and cream at the New York market. By L. F. Champlin 
and A. J. Pollard. U. S. Agr. Dept., Bur. Agr. Econ. Mimeographed rept. 1939. 

2Report of the Joint Legislative Committee to Investigate the Milk Industry. New York legis- 
lative document no. 114, p. 33. April 10, 1933. 


3 


4 BULLETIN 735 


number, reside in New York City. The city includes five boroughs: The 
Bronx, Manhattan, Queens, Brooklyn, and Richmond. 


GRADES OF MILK AND TYPES OF PACKAGES 


At the time this study was made the New York City Department of 
Health recognized the following grades of milk: Certified, Grade A, 
and Grade B. Grade B is by far the most important (table 1). Certified 
milk is produced and handled under the supervision of a county medical 
society, approved by the Department of Health of the city of New York. 

Both Grade A and Grade B milk are produced and handled under strict 
sanitary standards. The following are the principal differences between 
the two grades of milk. A somewhat lower maximum bacteria count is 
required for Grade A milk. Grade A milk must be delivered to the con- 
sumer within 36 hours after pasteurization, as compared with 48 hours 
for Grade B milk. The butterfat content of Grade A milk is above that of 
Grade B milk. Producers of Grade A milk are paid substantial premiums 
for milk of low bacteria count and high butterfat content. The night's 
milk must be cooled to 50° F. or lower immediately after milking. The 
morning’s milk must be cooled likewise unless delivered before 8 o'clock. 
The corresponding requirements for Grade B milk are 60° F. and 9:00 
a.m. A cap covering the entire lip of the bottle is required for Grade A 
but not for Grade B milk. On retail routes Grade A milk is regularly 
priced at 3 cents a quart higher than Grade B milk. 

Quarts aré by far the most common unit of sale. Milk in pint or half- 
pint bottles is usually priced higher than the equivalent amount in quart 
bottles. Neary all the Certified and Grade A milk is sold in glass bottles. 
Grade B milk is sold principally in glass bottles, but a substantial amount 
is sold in paper containers. Restaurants formerly purchased quantities of 
Grade B milk in bulk, that is, in cans of various sizes. Since 1938, the 
serving of bulk milk in restaurants and hotels has been permitted only 
where dispensing devices approved by the Department of Health have 
been installed. Because of this, the quantity of bulk-milk sales by dealers 
was greatly reduced, but is now increasing gradually. 


TABLE 1. ApproxIMATE PERCENTAGE OF MILK oF EAcH GRADE SOLD IN THE 
DIFFERENT TYPES AND SIZES OF CONTAINERS IN New York City, 1938* 


Size of container 


Grade of milk Type of a 
container Half : 
pint Pint Quart Total 
Per cent 
EMR PM Rags t Shy, San ce «ow dm Mion Gace Glass bottle ek 0.7 0.7 
ASR e Utd EEA cy air a, vm stack Win. RES aT Reta Glass bottle &) 0.3 13.0 13.6 
Bulk Rk 2 eps 0.1 0.1 
Cperyeh ov ih) 5 te ent ene hi es a ae ean eet Glass bottle 0.4 0.7 57.0 58.1 
Paper container 0.8 0.3 14.4 15.5 
Bulk — 12.0 12.0 
Or kes ee ee All types 1.5 1.3 97.2 100.0 


*Based on reports of milk dealers to the New York City Department of Health. 

Since November 18, 1939, a considerable amount of milk, both Grade A and Grade B, has been sold on 
retail Bey in 2-quart paper containers. The l-quart paper containers are used almost exclusively in the 
store trade. 
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A further classification of Grade B milk sold through stores is made, 
unofficially, into “advertised” and “unadvertised’”’ brands. The “adver- 
tised”’ brands are mainly those of the two large retail companies. There 
are something like 150 dealers who supply stores with milk of “unadver- 
tised”’ brands. 


MEL AN D2CREAM*RECEIPTS 


Receipts of milk and cream at the New York market are used as a 
measure of consumption of milk and cream. Because of the great size of 
this market and comparatively light production in the immediate 
vicinity, the quantity of milk delivered directly from farms is relatively 
small and changes little from year to year. With some commodities, 
such as butter, the volume of shipments to market is closely correlated 
with the volume of production. This is not true with receipts of milk 
at the New York market, since the industry is so organized that the 
excess over the current market demand is withheld for conversion into 
by-products at country plants. The quantity of milk that is reshipped 
to outlying places or used on ships or dining cars is insignificant in pro- 
portion to the whole supply. 

Milk receipts at the New York market increased steadily at about the 
same rate as did population in the metropolitan area from 1900 until 
1918 (figure 1). Following 1918, receipts increased at a more rapid 
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FIGURE 1, RECEIPTS OF MILK IN THE NEW YORK METROPOLITAN AREA (IQIO-I4 = I00) 


rate than did population, reaching a Beat in 1930. A sharp drop occurred 
after 1930, and continued for four years. There was a small increase in 1935, 
and marked increases in 1936 and 1937. Slight increases in receipts 
occurred in 1938 and 1939. Presumably population in the area continued 
to increase after 1930 so that per capita receipts decreased even more than 
did total receipts during the business depression. The estimated consump- 
tion of milk per capita was about the same in 1939 as in 1925. 
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Not all the cream received at the New York market goes direct to the 
consumers for table use. A considerable part of it, perhaps 25 per cent, is 
used in the manufacture of ice cream and cream cheese. The amount used 
for manufacture probably fluctuates more than that for table use. 

Total receipts of cream followed a steep upward trend from 1918 to 
1931, but the shrinkage in volume during the depression was greater than 
that for milk. Some increase in cream receipts occurred in 1935 and 
1936; declines were registered in 1937 and 1938 with some increase in 
1939. Receipts per capita in 1939 were about 3 per cent greater than 
mo925 (ngsure 2). 
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FIGURE 2. RECEIPTS OF CREAM AND PLAIN CONDENSED MILK 
IN THE NEW YORK METROPOLITAN AREA (IQIO-I14 = 
100) 


TRENDS IN SALES 


Although total receipts of milk at the market may be used as an indi- 
cation of trends in the total consumption of milk, trends in sales of 
particular grades of milk or trends in sales through different trade 
outlets cannot be determined from these data. Since many of the smaller 
independent companies do not keep complete records of sales, and since 
it is impossible to obtain the cooperation of all dealers, it is difficult to 
construct a series of milk sales for all dealers in the market. 

Sales data for the larger distributors and for some of the smaller ones 
were available by grades and types of trade outlet. Total sales by this 
group of dealers amount to approximately 50 per cent of total milk 
receipts at the market. These dealers do most of the retail business and 
handle nearly all of the Grade A milk sold in the market. 

In addition to the above data, information was obtained on total sales 
in Class I (fluid milk) and Class IIA (fluid cream) by 46 “independent” 
dealers, as reported to the State Division of Milk Control. These dealers 
sell only Grade B milk and cream, mainly to retail food stores. 


GRADE A MILK 


Sales of Grade A milk reached a peak in 1930 and continued relatively 
high until early in 1932 (figure 3). Beginning early in 1932, sales of 
Grade A milk declined for two years. Grade A sales increased slightly 
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FIGURE 3. DEALERS’ SALES OF GRADE A MILK, AND TOTAL RECEIPTS OF MILK IN THE NEW 
YORK MARKET (1933-37 = 100) 


in 1934, and with the introduction of Vitamin D Grade A milk in 1935 
there was a further substantial rise. After 1935, however, Grade A sales 
failed to increase so rapidly as total receipts at the market. In 1937, with 
the introduction of Vitamin D Grade B milk, sales of Grade A declined 
and have since continued on a downward trend. 


GRADE B MILK 


Grade B milk sales have fluctuated with total receipts of milk at the 
market (figure 4). Most of the sales included in this index were made 
in New York City, and comparatively few in the suburban areas. 
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MILK, AND TOTAL RECEIPTS OF MILK IN MILK TO FAMILY TRADE AND TO RETAIL 
THE NEW YORK MARKET (1933-37 = FOOD STORES IN THE NEW YORK MARKET 
100) (1933-37 = 100) " 


Trends in dealers’ sales of Grade B milk on retail routes and through 
retail food stores are shown in figure 5. Sales of Grade B milk on retail 
routes increased through most of 1933 and 1934. During the summer of 
1934, the trend in sales on retail routes was reversed and continued 
downward throughout the period of the study. Sales through retail food 
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stores declined slightly in the early part of 1933, but increased in the 
fall. There was a slight upward trend in sales through retail food stores 
prior to 1937. Since 1937, sales through stores have increased materially, 
and have become more variable. 

The most important factor affecting the trend in sales of Grade B milk 
on retail routes, as compared with sales at retail food stores, is the 
difference in price charged for the two types of service. From 1933 through 
April 1937, “unadvertised” brands of Grade B milk were priced 2 cents 
per quart lower than was Grade B milk delivered to the doorstep. In 
January 1934, the State Division of Milk Control suspended regulations 
governing prices at stores. The difference in price was increased for a 
short period. This resulted in an increase in sales of Grade B milk at 
stores. The 2-cent differential was reestablished in the spring of 1934 
and remained in effect through March 1937. At that time, all price-fixing 
by the State was discontinued, and Grade B milk sold at stores at prices 
considerably under the doorstep-delivery price. This wide differential 
caused a sharp increase in store sales. 

The importance of different trade outlets in the total sales of milk are 
shown in table 2. 


TABLE 2. ApproxIMATE DISTRIBUTION OF MILK SALES IN NEw York City, 
BY TRADE OUTLET AND TYPE OF CONTAINER, DECEMBER 1938 


Trade outlet Type of 1938* 
container 

b Per cent 
Ratan trade: FetvAws FOULEE Oy du ca ik OSE ge Rote Ree Glass bottle 41 
SCOR et oo VC, FARE Ki GlG Ak ois. w eReT hb wHd Saw EAL. Cp Ree Riera nee aes { Glass bottle. 30 
: ‘**"! \ Paper container 16 
Rec URULATICS; BCHOU Sheil ss acitals. 64.0 vine OER EE DO ee hele REMEIG Ra Bulk and bottled 13 
AAO CEL SER C iit, OliMina sales Mia, ligt Vboun, nt Rush Aen a ee a Ae ie All types 100 


*Based on reports of milk dealers to the New York City Department of Health and on supplementary 
data obtained direct from dealers. 


Prices of Grade B milk on retail routes and at stores for a number of 
years are given in table 3. Prior to 1933 most of the milk sold at stores 
was loose milk, which was 3 to 5 cents a quart cheaper than milk delivered 
at the doorstep. In 1933, a commission appointed by the Commissioner 
of Health of New York City reported that the sale of loose milk was a 
health hazard, and it was prohibited after June 1, 1933.3 After the dis- 
continuance of loose milk, bottled milk at stores was priced about 2 cents 
lower than was milk sold on retail routes. In 1937, the difference was 
nearly 3 cents. In 1938, “unadvertised” brands of milk at stores averaged 
nearly 4 cents cheaper than milk delivered at the doorstep. In 1939, the 
spread was lowered to slightly more than 3 cents. 


HEAVY CREAM 


The importance of different grades and trade outlets in the total sales 
of cream are given in table 4. More than half of the cream is now sold 
through stores, and about 35 per cent is sold to restaurants, hotels, 
hospitals, and the like. 


8Is loose milk a health hazard? Report of the Milk Commission, Department of Health, New 
York City, November 1931. 
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TABLE 3. Prices oF GRADE B MitK on RETAIL ROUTES AND AT RETAIL Foop 
SToRES IN NEw York CITY 


Doorstep- Beane 


Year delivery : Difference 
tice price 
Cents per quart 
OPA ae Oa ee Bees eer ahs ye ge ee aia Fpl ed) create cas 15.4 . 10.7* 4.7 
LO BV Ad cat ASS ee eer Oa SAE ae Ses ORV Ae, Roo cman! 15.8 10.7* §.1 
V2 RS! beso gui Gety iene cl ch ao ORC Re eA SE go am rae re ee 14.7 10.4* 4.3 
LLP. occ SMe IOC ac StoRM OS nA ok ROE eR 11.9 8.9* 3.0 
OS A Re aio esse he Ltn Go etek ahve) TANTS chats nea elie au i TAlL 9.1t 2.0 
Ee ae Pe tay et Aree ec fay Sic hee las aoe cate lees suse eke Tee, 12.6 10.5T De | 
LIRA. oo Ele alee aC ia OAL Re Ane TE eel eras 13.0 11.0T 2.0 
TEE a ie es, See e Ne tec OR MC acne cr Sec  ao UPR RAL Orar ee BuO 13.1 11.0t Dal, 
Renae PMO, SS Rea ca ney cost ON Me Seas tl wa Maite) Paige, cee oleh’ 12.6 9.7t 2.9 
VS (Se Fig eee a Oe ERR ss © ae nc nna 13.1 9.4F Sed. 
TOS. exc is Sa Ace Ae ROOD here re a om eee 13.4 10.1F 3.3 


*Loose milk. 

t‘‘Unadvertised”’ brands. 

Nearly two-thirds of the sweet cream sold in the city is heavy cream, 
containing about 40 per cent butterfat. Less than one-tenth is medium 
cream, and the remainder is light cream, containing about 20 per cent 
butterfat. Nearly all the sweet cream for home consumption is of the 
“heavy” grade. Most of the light cream and all of the medium cream is 
sold to hotels and restaurants. 


TABLE 4. ApproxIMATE DISTRIBUTION OF SALES OF SWEET CREAM IN NEW YoRK 
Ciry, By TRADE OUTLET AND GRADE, DECEMBER 1938* 


Grade of cream 


Trade outlet 


Light | Medium | Heavy | Total 

Per cent 
Family Pree G Feta FOUTS. os «50d a olen ee 1.4 | 6.4 7.8 
SSE Coenen AE, Emi Farts certs. bis cites aps ad ate ae Pare) Bitte 55.2 57.5 
PAMetattrAtits, MIOLCIS, (CLCs no os kr es oe ee es 23.5 9.5 AZ, 34.7 
MINCED erate, grit e Part eetera Ne oosasps To's ciel eretscee? Gute 27.2 | 9.5 63.3 | 100.0 


*Based on reports of milk dealers to the New York City Department of Health, and supplementary 
data obtained direct from dealers. 

Dealers’ sales of heavy cream did not decline so rapidly as did total 
receipts of cream in the market during the early years of the period 
studied (figure 6). Also, the sales recorded did not reach so low a level 
as did total cream receipts, nor have they shown so much recovery in 
the past few years. Sales of heavy cream, as represented in this index, 
were mainly for home consumption, while, as previously stated, total 
cream receipts include cream used in the manufacture of ice cream and 
that used by restaurants, hotels, and the like. The sharp deeline in re- 
ceipts of cream in November 1937 was due to a cream shortage in the 
milkshed, with the result that certain demands in the market were not 
supplied. 

Dealers’ sales of cream to retail food stores fell off sharply during 
1933 (figure 7). From January 1934 through 1937, there was little varia- 
tion in the sales of cream either on the retail routes or at stores. 
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SEASONAL VARIATION IN SALES* 


Seasonal variation in sales of milk and cream in the New York market 
are caused chiefly by two factors: the movement of large numbers of 
people out of the metropolitan area for vacations, and the major tem- 
perature changes of the passing-seasons. These factors act in opposition, 
since both the per capita consumption of milk and the number of per- 
sons going away on vacations increase as midsummer approaches. The 
sales of different products and of the same products in different types of 
packages and through different trade outlets are. affected in varying 
degrees by the seasons, depending on the relative quantities used by 
different groups of consumers. 

In the following discussion, comparisons are made with the results 
of a similar study covering the period 1920-24.5 Two factors have resulted 
in a marked change in the seasonal-variation curves; decreased sales 
caused by the curtailed purchasing power of a large proportion of con- 
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FiGuRE 8. SEASONAL VARIATION IN DEAL- FIGURE 9. SEASONAL VARIATION IN DEAL- 


ERS’ RETAIL SALES OF QUARTS OF GRADE 
B MILK 
4Seasonal variation was calculated as follows: 


percentage of a 52-weeks moving average centered 
ponding weeks of the several years were then aver 


ERS’ RETAIL SALES OF QUARTS OF GRADE 
A MILK 


sales during each week were expressed as a 
on the 26th week. The percentages for corres- 
aged and plotted. A smooth curve was fitted to 


these data and the seasonal index read from the smooth curve. 


5The demand side of the New York milk market. 


Sta. Bul. 459. 1927. 


By H. A, Ross, Cornell Uniy. Agr. Exp, 
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FiGURE 10. SEASONAL VARIATION IN DEAL- 
ERS’ RETAIL SALES OF HEAVY CREAM 
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FIGURE 11. SEASONAL VARIATION IN DEAL- 


ERS’ RETAIL SALES OF PINTS OF GRADE B 
MILK 


sumers, and the shift of patronage from retail routes to retail food stores 
by a large number of families, particularly those in the low-income group. 

Seasonal variations in dealers’ retail sales of quarts of Grade B milk, 
Grade A milk, heavy cream, and pints of Grade B milk are shown in 
figures 8 to 11. In each case it is noticeable that sales during the summer 
months show a greater decline in the later period; also that sales begin 
to fall off earlier in the summer and do not return to the normal level 
until later in the fall. Probably the families concerned are a more select 
group, and a smaller proportion of them lack the incomes that are neces- 
sary for vacations outside the city. Another probable reason is that the 
vacation habit is more general than it was at the time the earlier study 
was made. 

Seasonal variation in dealers’ sales of quarts of Grade B milk, Grade 
A milk, and heavy cream to retail food stores are shown in figures 12 
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FicurE 12. SEASONAL VARIATION IN DEAL- 
ERS’ SALES OF QUARTS OF GRADE B MILK 
TO RETAIL FOOD STORES 
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FicurE 14. SEASONAL VARIATION IN DEAL- FIGURE 15. SEASONAL VARIATION IN DEAL- 
ERS’ SALES OF HEAVY CREAM TO RETAIL ERS’ SALES OF GRADE B BULK MILK 
FOOD STORES 


to 14. For each product it is noticeable that vacation movements appear 
to have had a significant effect on sales during the later period, although 
in the previous study there was little evidence of this. Seasonal-variation 
curves for dealers’ sales to stores in the recent period are similar to the 
curves for retail-route sales in the earlier period. 

Seasonal variation in dealers’ sales of Grade B bulk milk for the two 
periods is shown in figure 15. Bulk-milk sales in the earlier period were made 
largely to retail food stores for resale to family trade. This was discon- 
tinued in 1933. Bulk-milk sales since that time have been made to res- 
taurants, hotels, hospitals, and the like. The serving of bulk milk in 
restaurants and hotels was discon- 
tinued April 1, 1938, except where 
dispensing devices, approved by 
the Department of Health, were in- 
stalled. Because of this the quanti-. 
ty of bulk milk sold by dealers was 
greatly reduced, but is now in- 
creasing gradually. 

There has been little change in 
the seasonal variation in dealers’ 
wholesale sales of pints of Grade 
B milk and dealers’ retail and 
wholesale sales of buttermilk (fig- 
ures 16 to 18). These products are 
purchased mainly by adult work- 
hi eee ere ers for lunch, Such sales are mate- 

VAN APR. vuer ocx vec. Ylally affected by changes in tem- 
FIGURE 16, SEASONAL VARIATION IN peaL- Perature, since these consumers 

ERS’ WHOLESALE SALES OF PINTS OF shift from hot beverages to cooler 

GRADE B MILK drinks in hot weather, 
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FicuRE 17. SEASONAL VARIATION IN DEALERS’ RETAIL SALES 
OF BUTTERMILK 


DAY-OF-THE-WEEK VARIATIONS IN SALES6 


Because many retail food stores are closed all or part of Sunday, milk 
and cream sales on Sunday are low in relation to weekday sales, but are 
high on Saturday and Monday (table 5). 


TABLE 5. Day-oF-THE-WEEK VARIATION IN DEALERS’ SALES OF MILK AND CREAM 
TO RETAIL Foop Stores IN 1937 


Day of the week 


Item ' 
Sun. | Mon. | Tues. | Wed. | Vurs.| Frc | Sat. | Average 
Per cent of average for all days of the week 
“ORE ey ae ee on 63.9 104.7 | 106.8 | 100.0 | 101.0 | 108.0 | 115.6 100.0 
Grade B milk in glass bottles...... hak 106.1 102.2 101.5 103.1 102.1 107.3 100.0 
Grade B milk in paper containers..| 75.4 hs. 0) 20G.3 |) 108.8/ 1 104.3 | 1019. | liza 100.0 
Heavy cream, bottled............ 36.3 116.4 | 103.0 96.3 4 98.2 | 107.2 | 142.6 100.0 
reavy cream, bulk. ....: fs .0..... 68.0 106.3 | 100.2 98.1 O72) | S107al ocd 100.0 


Day-of-the-week variation in store sales of the several products is 
shown graphically in figures 19 to 23. The differences are due largely 
®This discussion pertains only to dealers’ sales to retail food stores. For day-of-the-week varia- 


tions in sales on retail routes, see The Demand Side of the New York Milk Market, p. 39-44, 
by H. A. Ross. (Cornell Univ. Agr. Exp. Sta., Bul. 459, 1927). 
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to the variation in quantities sold in different types of stores and in 
areas of different nationality and income. For example, Grade B milk 
in paper containers and bottled heavy cream were sold more largely by 
chain stores and in areas of relatively high family incomes; on the other 
hand, Grade B milk in glass bottles and bulk heavy cream were sold more 
largely by independent stores and in the low-income areas. 
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FicurE 18. SEASONAL VARIATION IN DEALERS’ WHOLESALE 
SALES OF BUTTERMILK 
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Ficure 19. DAY-OF-THE-WEEK VARIATION FIGURE 20. DAY-OF-THE-WEEK VARIATION 
IN DEALERS’ SALES OF GRADE A MILK TO IN DEALERS’ SALES OF GRADE B MILK IN 
RETAIL FOOD STORES GLASS BOTTLES TO RETAIL FOOD STORES 


Sales for each day of the week are expressed Sales for each day of the week are expressed 


as percentage above or below average daily sales as percentage above or below average daily sales 
for the week for the week 
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FIGURE 21. DAY-OF-THE-WEEK VARIATION 
IN DEALERS’ SALES OF GRADE B MILK IN 
PAPER CONTAINERS TO RETAIL FOOD 
STORES 
Sales for each day of the week are expressed 


as percentage above or below average daily sales 
for the week 
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FIGURE 22. DAY-OF-THE-WEEK VARIATION 
IN DEALERS’ SALES OF HEAVY CREAM IN 
HALF-PINT BOTTLES AND CONTAINERS TO 
RETAIL FOOD STORES 
Sales for each day of the week are expressed 


as percentage above or below average daily sales 
for the week 


A survey of retail food stores, made in June 1938, revealed that Sunday 


closing is more general among the chain stores and in areas of medium 
and high family incomes (tables 6 and 7)." 


TABLE 6. Proportion OF THE DIFFERENT TYPES OF STORES IN NEW York City 
Tuat WERE KEPT OPEN ON SUNDAY, JUNE 1938 


Proportion of the stores— 


Closed Open part Open 

eee UE Ste all day of day all day Total 

Sunday Sunday Sunday 

Per cent 

bndependent grocery Store... . 2.6... ec te ees 33.7 49.7 16.6 100.0 
Rete RE RICEE  SEOL ES iesce Wee bos woes owed 99.0 0.6 0.4 100.0 
premendent dairy stOre.. 5.404. ek aks 48.1 42.5 9.4 100.0 
CIRC Y CLCE RO ict Wize Seg inks e-nic ta suse ke 100.0 Breas apes 100.0 
ge ee SEIe Fe. De ce ne en ols ee va Ses 57.1 40.3 2.6 100.0 
a ee eee rs re 6.0 62.9 Bala 100.0 
SUR SN Eg es 0 ae 7.2 48.2 44.6 100.0 
YC Lire ee eres eros DIR ale sie oe SS ey ahalscdue Whe 41.9 48.4 9.7 100.0 
Wee EC OS es ky ies Ye urs aks swe on Panes 45.9 39.4 14.7 100.0 


*Restaurants, soda fountains, etc., where milk is sold to be taken awa 


stands in the public markets. 


TABLE 7. 


y; also includes a few grocery 


PROPORTION OF RETAIL Foop Stores THAT WERE KEPT OPEN ON SUNDAY 


IN DIFFERENT INCOME AREAS OF NEw York City, JUNE 1938 


Proportion of the stores— 


Income areas Closed Open part Open 

all day of day all day Total 

Sunday Sunday Sunday 

ay 
Per cent 

EE ee ee) ae ie ee ee ne 34.5 45.6 19.9 100.0 
CC re ee ec 52.2 37.5 10.3 100.0 
LEO he ip eo ae ne a era 63.0 22:2 14.8 100.0 
PULL ELEN ule aoc teat ooe gee Diet e 8 wie 45.9 39.4 14.7 100.0 


7Sales of milk by retail food stores in the New York market, June 1938. 
A. E. 237 [mimeographed] 1939. 


Cornell Univ., Dept. Agr. Econ. 


By Charles Blanford. 
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HOLIDAY VARIATIONS IN SALES* 


Variations in sales of milk and cream due to holidays are of three 
types: decreased sales of some products on holidays which permit a 
portion of the population to leave town; increased sales of some products 
on holidays such as Thanksgiving and Christmas ; increased or decreased 
sales on various religious holidays. 

The variations in dealers’ sales of Grade B milk and heavy cream to 
retail food stores due to holidays in 1937 are shown in tables 8 and 9. 


TABLE 8. Errect or HotmaAys oN DEALERS’ SALES OF GRADE B MILK TO 
Retait Foop Stores, 1937* 


Day of week on Second : : Second 
Holiday which holiday day | Previous | Jicliday | "Pues Sa eine, 
occurred previous y 7 following 
Per cent 
New Year’s Day......| Friday 99.7 103.2 81.8 98.5 99.3 
Lincoln’s Birthday..... Tuesday 99.3 100.7 95.9 98.4 101.4 
Washington's Birthday.| Friday 97.8 101.0 91.6 99.1 99.2 
aa TaN oe ee eens ec Thursday 99.1 99.2 98.8 96.7 95.6 
DA GSOVCENM RCE etre oh soll Wo dows or ech cne aeons Coben 97.6 102.5 85.8T 101.8 101.3 
1D 2S pee Sa eae aN aR Sunday t 94.6 87.9 102.7 101.9 
Memorial Day ........: Sunday (observed 
on Monday) 107.1 98.7 95.7 82.8 106.6 
Independence Day..... Sunday (observed 
on Monday) 92.3 87.9 86.3 Tiss 97.0 
Ibaveyohe IDEA a oes duhe rac Monday 106.7 137.0 52.8 81.7 104.6 
MOET ES TODUL. « «cGalt » xe.% Wednesday 103.3 103.6 65.3 93.2 92.1 
‘Thanksoiving ..... Ms... Thursday 104.0 106.4 85.2 93.4 95.7 
(CMTISUNIAS ¢ ws. ss PB Saturday 100.0 103.4 75.9 88.4 92.2 


*Sales on day of the holiday are expressed as a percentage of the average daily sales for the same day 
of the week during the month in which the holiday occurred. 

+Average for the period of Passover. 

tConflicts with day before beginning of Passover. 


TABLE 9. Errect oF HotmpAys ON DEALERS’ SALES OF HEAVY CREAM TO RETAIL 
Foop Stores, 1937* 


Day of week on Second . : Second 
Holiday which holiday day. | Previous | “Holiday | 
occurred previous ay ed following 
Per cent 
New Year's Day...... Friday 102.0 117.1 70.4 97.9 80.4 
Lincoln’s Birthday..... Tuesday 93.9 106.8 110.0 97.1 112.5 
Washington’s Birthday.) Friday 96.9 109.5 89.2 102.0 94.8 
iE choker aegis a ae oa Soares Thursday 102.0 94.8 105.2 105.0 90.6 
JO denis) dey GUL eae Fee ERIE Mh eee 96.3 108.7 89.0T 102.3 99.4 
ROME UST Ric Ce bas wey on Sunday t 91.1 85.5 95.6 105.4 
Memorial Day........ Sunday (observed 
on Monday) 104.0 91.4 86.1 51.2 118.9 
Independence Day..... Sunday (observed 
on Monday) 100.9 110.9 94.6 70.8 116.0 
TRDOT DRY ou sS wees Monday 84.7 123.8 53.1 80.1 107.9 
SOM BIPDUT sds swe os Wednesday 105.2 80.2 77.4 92.8 82.1 
Thanksgiving......... Thursday 102.8 130.1 91.3 105.0 99.3 
GairiStinas 2. bes cee ek Saturday 98.8 111.4 63.5 85.3 88.4 


*Sales on day of the holiday are expressed as a percentage of the average daily sales for the same day of 
the week during the month in which the holiday occurred. 

tAverage for the period of Passover. 

tConflicts with day before beginning of Passover. 


8Variations in retail-route sales due to holidays are discussed in The Demand Side of the New 
York Milk Market, p. 44-47, by H. A. Ross. (Cornell Univ. Agr. Exp. Sta., Bul. 459, 1937). 
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FIGURE 23. DAY-OF-THE-WEEK VARIATION 
IN DEALERS’ SALES OF HEAVY CREAM IN 
BULK TO RETAIL FOOD STORES 


Sales for each day of the week are expressed 
as percentage above or below average daily sales 
for the week 
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FIGURE 25. EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF QUARTS OF GRADE 
B MILK TO RETAIL FOOD STORES 
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FIGURE 24. EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF QUARTS OF GRADE 
B MILK TO FAMILY TRADE 
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FIGURE 26, EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF PINTS OF GRADE 
B MILK TO FAMILY TRADE 


Milk sales at stores were low on all holidays, but were particularly low 
on holidays, such as Memorial Day, the Fourth of July, and Labor Day, 
which occurred on Saturday or Monday, thus permitting a large number 
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FIGURE 27, EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF PINTS OF GRADE 
B MILK TO RETAIL FOOD STORES 


of people to be out of town for a 
weekend. In general, cream sales 
were affected more by holidays 
than were the sales of milk. 

The effects of holidays on sales 
of the various products during the 
week when the holiday occurred 
are shown in figures 24 to 33.9 
These data give a more nearly ac- 
curate measure of ‘the effect sot 
holidays on sales because they are 
for five years, as contrasted with 
only one year for the daily sales. 


Dealers’ retail sales of quarts of Grade B milk are only slightly affected 
by holidays. The greatest decrease in sales was 2.2 per cent during the 
week of July 4. The greatest increase was 2.7 per cent during the week 
of Rosh Hashanah, the Jewish New Year. 

With two exceptions, dealers’ sales of quarts of Grade B milk to retail 
food stores decreased in weeks in which holidays occurred. The greatest 


*Sales during the weeks in which holidays occurred were expressed as percentage change from 
the average weekly sales during the previous three weeks. 
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FIGURE 28. EFFECT OF HOLIDAYS ON DEAL- FIGURE 29. EFFECT OF HOLIDAYS ON DEAL- 
ERS WEEKLY SALES OF GRADE A MILK ERS’ WEEKLY SALES OF GRADE A MILK TO 
TO FAMILY TRADE RETAIL FOOD STORES 


decrease occurred during Christmas week. The only weeks in which there 
was an increase were the weeks of Purim and Rosh Hashanah. 

Sales of pints of Grade B milk, both to family trade’? and to retail 
food stores, were smaller in all weeks in which holidays occurred, except 
for Yom Kippur and Rosh Hashanah. The decrease in store sales was 
nearly twice as great in each case as the decrease in retail sales. As 
pointed out earlier, pints are purchased mainly by adults for luncheon. 
Since many of these consumers do not work on holidays, sales of this 
product decrease materially. 

The effect of holidays on Grade A milk sales to family trade and to 
retail food stores was slight. Grade A milk is consumed primarily by 
children, whose consumption habits vary little from day to day. 

Dealers’ retail sales of heavy cream were greater in all but four weeks 
in which holidays occurred. Sales of cream during Thankgiving week 
were nearly 20 per cent greater than normal cream sales. 

Dealers’ sales of heavy cream to retail food stores were less affected 
by holidays. There was a decrease in store sales of cream during seven of 
the thirteen weeks studied. The difference in effect of holidays on retail 
and store sales of heavy cream is explained by the differences in income 
status of consumers purchasing from the two sources. The families 
taking cream from retail routes belong mostly to the high-income group, 
while more of those buying at stores have only medium or low incomes. 

Both retail and wholesale sales of buttermilk decreased in nearly all 
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FIGURE 30. EFFECT OF HOLIDAYS ON DEAL- FIGURE 31. EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF HEAVY CREAM ERS’ WEEKLY SALES OF HEAVY CREAM 
TO FAMILY TRADE TO RETAIL FOOD STORES 


10Sales to family trade include sales in offices, on construction jobs, and the like. 
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FIGURE 32, EFFECT OF HOLIDAYS ON DEAL- FIGURE 33. EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF BUTTERMILK TO ERS WEEKLY SALES OF BUTTERMILK TO 
FAMILY TRADE STORES AND RESTAURANTS 


weeks in which holidays occurred.1! As pointed out earlier, buttermilk 
is consumed primarily by adults for lunch. Since many of these con- 
sumers do not work on holidays, sales of buttermilk decrease in weeks 
in which holidays occur. 


VARTA TIONS.»LN: SALES... DUE. TO PRICE -CHANGES 

The effect of price changes on the sales of milk is very difficult to meas- 
ure statistically. The available data on weekly sales pertain only to the 
larger milk distributors. Their total sales are heavily weighted by retail- 
route sales to consumers with relatively high incomes and by sales to 
chain food stores which also are patronized by families whose incomes 
are well above the average. Also, it is difficult to eliminate changes in 
sales which represent shifts in business among dealers. During the period 
studied, as pointed out earlier, there was a considerable shift of milk sales 
from retail routes to retail food stores. It is difficult to establish continuous 
and accurate series of data for either sales or prices for milk at retail food 
stores. 

The method of analysis that is used here to determine variations in 
sales due to price changes shows primarily the short-time effects. The 
longer-time effects are even more difficult to measure. 

From April 1933 to April 1937, the retail prices of milk in New York 
City were set by the Division of Milk Control. In April 1937, state price- 
fixing in New York was discontinued. Prices in the New Jersey section 
of the market were set by the New Jersey Milk Control Board through- 
out the entire period studied. 

During the period covered by this study (1933-37), the price of milk 
in New York City was raised 1 cent per quart, or about 7 to 10 per cent, 
seven times, and was lowered a like amount three times. In New Jersey, 
the price was increased 1 cent per quart five times, and lowered a like 
amount twice. 

Although the data are too variable to justify definite conclusions, it is 
apparent that a l-cent increase in the price of milk caused only a very 
slight reduction in sales, considerably less than, 1 per cent. Likewise a 
l-cent reduction in price brought less than 2 per cent increase in sales 
during the first week. No significant effects can be traced beyond the 
second week (figures 34 and 35). Consumer response to price changes 
of 1 cent per quart in the price of milk apparently was no greater during 
this period of relatively low consumer purchasing power than during 


NRetail sales include sales in offices, on construction jobs, and the like. 
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the period studied by Ross, which was a period of relatively high con- 

sumer purchasing power.’” 

Cream prices were raised 1 cent per half pint, or about 5 per cent, 
seven times in New York City during the period studied, and were reduced 
a like amount twice. 7 

The 1-cent increases in the price of cream appear to have had a signifi- 
cant effect on the sales of cream, but the reduction was only about 2 
per cent (figures 36 and 37). 
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There were five increases of 2 cents in the price of cream in New Jersey, 
and this amount of increase apparently caused a marked reduction in 
sales (figure 38). Likewise, decreases of 2 cents in the price of cream 
resulted in somewhat larger sales. 

Price increases of 3 cents per half pint in both New York City and 
New Jersey resulted in very marked decreases in sales of heavy cream 


(figures 39 and 40). 
VARIATION IN SALES DUE TO CHANGES IN BUSINESS CONDITIONS 


One of the most important factors affecting sales of milk and cream 
generally over a period of time is the purchasing power of consumers. 


l2Ross, H. A. The demand side of the New York milk market. Cornell Univ. Agr. Exp, Sta. 
Bul. 459. 1927. 
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This is true to an even greater ex-  wwoex 
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Changes in milk sales appear to 
follow about ten months after ,, 
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Index, but the relationship is not go Vai 
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Federal Reserve Bank of New York Figure 40. EFFECT OF PRICE CHANGES OF 
publishes, 10 its Monthly Review Of -HREE CENTS PER HALF PINT ON DEAL- 
Credit and Business Conditions, an ERS’ TOTAL SALES OF HEAVY CREAM IN 
indication of department-store sales NEW JERSEY 


in New York and_ Brooklyn. 

Changes in milk receipts at the New York market follow this index of de- 
partment-store sales with a lag of five months (figure 42).1% Although there 
is a general relationship between milk receipts and business activity over a 
period of time, milk receipts do not have the violent changes that are char- 
acteristic of business activity as measured by the New York Times Index 
and by the index of department-store sales. 

Receipts of cream at the market appear to, follow New ‘York and 
Brooklyn department-store sales with a lag of ten months (figure 43). 
In 1930, and again in 1937, an increase in department-store sales was not 
followed by increased cream receipts. In 1932, a drop in department-store 
sales was not followed by a decrease in cream receipts. 


13Department-store sales are a total-value figure, as compared with a physical-volume figure 
for milk receipts, and thus are affected by variations in prices as well as by variations in volume. 
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Figure 41. TOTAL MILK RECEIPTS AT THE NEW YORK MARKET, AND THE NEW YORK 
TIMES INDEX OF BUSINESS ACTIVITY TEN MONTHS EARLIER (1933-37 = 100) 
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FicurE 42. TOTAL MILK RECEIPTS AT THE NEW YORK MARKET, AND NEW YORK AND 
BROOKLYN DEPARTMENT-STORE SALES FIVE MONTHS EARLIER (1933-37 = 100) 


SUMMARY AND CONCLUSIONS 


Receipts of milk at the New York market, which are a good indication 
of total milk consumption, increased steadily until 1930. After 1930 
there was a sharp falling off in receipts for about four years. The total 
for 1934 was 12 per cent below that for 1930. Milk receipts again turned 
upward in 1935. There were marked increases in 1936 and 1937, The 
receipts during 1939 were greater by 2 or 3 per cent than those of 1930, 
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FIGURE 43. TOTAL CREAM RECEIPTS AT THE NEW YORK MARKET, AND NEW YORK AND 
BROOKLYN DEPARTMENT-STORE SALES TEN MONTHS EARLIER (1933-37 = 100) 


but the population of the market area probably had increased about 9 
per cent, so that less milk was consumed per capita. 

Sales of Grade A milk reached a peak in 1930 and continued relatively 
high until early in 1932, when they dropped sharply. A slight increase 
in sales of Grade A occurred in 1934, and with the introduction of Vitamin 
D Grade A in 1935, sales recovered materially. In 1937, with the intro- 
duction of Vitamin D Grade B milk, sales of Grade A milk declined and 
_ have since continued on a downward trend. 

Total sales of Grade B milk by dealers whose records were used in this 
study have fluctuated much the same as have the total receipts of milk at 
the market. Since 1935 the sales of Grade B milk through retail food 
stores have increased, while sales on retail routes have declined. This 
change is due to the decreased purchasing power of a large share of the 
consuming public and to the fact that milk has been sold by stores at 
lower prices. Since 1935 an increasing proportion of the milk sold through 
stores has been put up in paper containers, and although this milk has 
generally been priced 1 cent a quart higher, the greater convenience of 
the paper container as compared with glass bottles, has tended to pro- 
mote the store method of distribution. 

Heavy cream makes up nearly two-thirds of the cream sold in New 
York City. About half of the cream is handled through retail food 
stores, and 35 per cent is sold to restaurants, hotels, and the dike. Only 
about 15 per cent is delivered to consumers on ‘retail milk routes. Sales 
of heavy cream for home consumption by New York City dealers did not 
fall off so much as did total receipts of cream during the depression, 
and have not shown as rapid recovery since. Apparently changes in the 
use of cream for making ice cream and cream cheese have followed a 
different pattern. 

Seasonal variation in sales of milk and cream in the New York market 
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are caused by two factors: the movement of large numbers of people out 
of the metropolitan area for vacations, and major temperature changes 
of the passing seasons. These factors act in opposition, since both the 
per capita consumption of milk and the number of persons going away 
on vacations increase as midsummer approaches. The sales of different 
products and of the same products in different types of packages and 
through different trade outlets are affected in varying degrees by the 
seasons, depending on the relative quantities used by different groups 
of consumers. Retail sales of quarts of Grade A milk vary only slightly 
except for a decrease during the summer months. This product is pur- 
chased by families with moderate to high incomes, and is consumed 
largely by children. The fact that it is consumed largely by children 
tends to prevent wide fluctuations, but the fact that most of the families 
buying it are able to go out of the city on long vacations causes a large 
reduction in sales during the summer months. 

On the other hand, the sales of buttermilk increase strikingly during 
the summer. This product is purchased mainly by adults for lunch, and 
during the warmer seasons these consumers shift from hot to cold bever- 
ages. Relatively few of these consumers are able to be away during the 
summer for very long periods of time. 

Because many retail food stores are closed all or part of Sunday, the 
store sales of milk and cream on Sunday are low in relation to the sales 
on other days of the week. This decrease in sales is nearly offset by in- 
creased sales on Friday, Saturday, and Monday. 

Variations in sales of milk and cream due to holidays are of three 
types: decreased sales of some products on holidays which permit a 
portion of the population to leave town; increased sales of some products 
on holidays such as Thanksgiving and Christmas; increased or de- 
creased sales on various religious holidays. 

Changes of 1 cent a quart in the price of Grade B milk, either increase 
or decrease, appeared to have only a slight effect on the total sales. Be- 
cause of the confusing effects of other factors, it was not possible to trace 
the influence of such price changes beyond the second or third week. 
Likewise, a l-cent change in the price of half pints of heavy cream had 
only a slight effect on sales. On the other hand, changes of 2 cents or 3 
cents per half pint in the price of cream caused a material increase or 
reduction in sales. 

During the period of this study there were no changes of more than 1 
cent in the price of milk on retail routes. There were, however, two occa- 
sions, in 1934 and in 1937, when the price of milk at stores declined rather 
sharply. In each of those instances there was a marked increase in the 
sales of milk at stores, without much change in the sales on retail routes. 

There can be no doubt that the sales of milk and cream are affected 
to a considerable extent by changes in the consumers’ purchasing power. 
However, the relationship between milk and cream sales and business 
activity, as measured by the New York Times Index or by department- 
store sales in New York and Brooklyn, is not as close as one might expect. 
Changes in total milk receipts at the market lagged about ten months 
behind the changes shown in the New York Times Index, and about five 
months behind changes in department-store sales. Cream receipts appear 
to lag about ten months behind changes in department-store sales. 
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Pie eNALY SIS OF DEALERS’ SALES OF MILK. AND. CREAM 
IN THE NEW YORK MARKET, 1933-38 


CHARLES J. BLANFORD 


PURPOSE 


The purpose of this study was to analyze fresh-milk and -cream sales 
in order to determine consumer responses to price changes, business 
conditions, seasons, and the like, during a period of business depression 
and recovery. 


NATURESAND SOURCES OF THE: DATA 


Receipts of fresh milk and cream by rail and truck, as reported by 
the Market News Service of the United States Department of Agriculture, 
were used to indicate long-time trends in consumption of these products. 
A special survey was made to obtain more complete data on receipts by 
motor trucks.? 

Records of weekly and monthly sales of fresh milk and cream were 
obtained from the four largest milk distributors in the market, and 
several of the smaller ones, for the period 1933-38. 

Records of sales of fresh milk and cream by all milk distributors in 
New York City for one day of each quarter in 1937 and 1938 were 
obtained from the Department of Health of the city of New York. 

Data concerning monthly sales in Class I (fluid milk) and Class IIA 
(fluid cream), during the years 1933-38, by all dealers licensed by the 
Division of Milk Control of the New York State Department of Agricul- 
ture and Markets were made available by that division. 

Most of the data analyzed in this study pertain to New York City; 
however, part of the information, particularly that concerning the retail 
sales of the larger distributors, pertain to the entire New York metro- 
politan market. 


THE NEW YORK MARKET 


The New York metropolitan market is described as follows: ‘This 
market lies in two states, New York and New Jersey. As often defined, 
it also includes a small area in Connecticut. It covers all or a part of 
seventeen counties, including scores of municipalities, ranging in size 
from New York City to smaller commuter centers in northern New 
Jersey, Long Island, and Westchester County”’.? 

The population of this metropolitan market is estimated at approxi- 
mately 11,000,000, of whom about 7,600,000, or two-thirds of the total 
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1A survey of truck receipts of milk and cream at the New York market. By L. F. Champlin 
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number, reside in New York City. The city includes five boroughs: The 
Bronx, Manhattan, Queens, Brooklyn, and Richmond. 


GRADES OF MILK AND TYPES OF PACKAGES 


At the time this study was made the New York City Department of 
Health recognized the following grades of milk: Certified, Grade A, 
and Grade B. Grade B is by far the most important (table 1). Certified 
milk is produced and handled under the supervision of a county medical 
society, approved by the Department of Health of the city of New York. 

Both Grade A and Grade B milk are produced and handled under strict 
sanitary standards. The following are the principal differences between 
the two grades of milk. A somewhat lower maximum bacteria count is 
required for Grade A milk. Grade A milk must be delivered to the con- 
sumer within 36 hours after pasteurization, as compared with 48 hours 
for Grade B milk. The butterfat content of Grade A milk is above that of 
Grade B milk. Producers of Grade A milk are paid substantial premiums 
for milk of low bacteria count and high butterfat content. The night’s 
milk must be cooled to 50° F. or lower immediately after milking. The 
morning’s milk must be cooled likewise unless delivered before 8 o’clock. 
The corresponding requirements for Grade B milk are 60° F. and 9:00 
a.m. A cap covering the entire lip of the bottle is required for Grade A 
but not for Grade B milk. On retail routes Grade A milk is regularly 
priced at 3 cents a quart higher than Grade B milk. 

Quarts are by far the most common unit of sale. Milk in pint or half- 
pint bottles is usually priced higher than the equivalent amount in quart 
bottles. Nearly all the Certified and Grade A milk is sold in glass bottles. 
Grade B milk is sold principally in glass bottles, but a substantial amount 
is sold in paper containers. Restaurants formerly purchased quantities of 
Grade B milk in bulk, that is, in cans of various sizes. Since 1938, the 
serving of bulk milk in restaurants and hotels has been permitted only 
where dispensing devices approved by the Department of Health have 
been installed. Because of this, the quantity of bulk-milk sales by dealers 
was greatly reduced, but is now increasing gradually. 


TABLE 1. ApproxtMATeE PERCENTAGE OF MitK or Eacu GRADE SoLp IN THE 
DIFFERENT TYPES AND SIzES OF CONTAINERS IN NEW York City, 1938* 


Size of container 


: Type of a4 
Grade of milk Container salt 
pint Pint Quart Total 
Per ceni 

Beli FO IR 5 Sgr ae a Glass bottle ete can 0.7 0.7 
RTA GAN cde re AW RA Rie x RE AAR ase Roe Glass bottle 0.3 0.3 13.0 13.6 
Bulk ek ~— 0.1 0.1 

URE AIC MS vii ci oe: SiN tate Re ne e-em Glass bottle 0.4 0.7 57.0 58.1 
Paper container 0.8 0.3 14.4 15.5 

Bulk cee 12.0 12.0 

LOEB cs «fc is bats eee All types 1.5 1.3 97.2 100.0 


*Based on reports-of milk dealers to the New York City Department of Health. 

Since November 13, 1939, a considerable amount of milk, both Grade A and Grade B, has been sold on 
retail whe in 2-quart paper containers. The 1-quart paper containers are used almost exclusively in the 
store trade. 
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A further classification of Grade B milk sold through stores is made, 
unofficially, into “advertised” and “unadvertised” brands. The “adver- 
tised”’ brands are mainly those of the two large retail companies. There 
are something like 150 dealers who supply stores with milk of “unadver- 
tised” brands. 


MILK AND CREAM RECEIPTS 


Receipts of milk and cream at the New York market are used as a 
measure of consumption of milk and cream. Because of the great size of 
this market and comparatively light production in the immediate 
vicinity, the quantity of milk delivered directly from farms is relatively 
small. and changes little from year to year. With some commodities, 
such as butter, the volume of shipments to market is closely correlated 
with the volume of production. This is not true with receipts of milk 
at the New York market, since the industry is so organized that the 
excess over the current market demand is withheld for conversion into 
by-products at country plants. The quantity of milk that is reshipped 
to outlying places or used on ships or dining cars is insignificant in pro- 
portion to the whole supply. 

Milk receipts at the New York market increased steadily at about the 
same rate as did population in the metropolitan area from 1900 until 
1918 (figure 1). Following 1918, receipts increased at a more rapid 
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Figure 1. RECEIPTS OF MILK IN THE NEW YORK METROPOLITAN AREA (IQIO-I4 = 100) 


rate than did population, reaching a peak in 1930. A sharp drop occurred 
after 1930, and continued for four years. There was a small increase in 1935, 
and marked increases in 1936 and 1937. Slight increases in receipts 
occurred in 1938 and 1939, Presumably population in the area continued 
to increase after 1930 so that per capita receipts decreased even more than 
did total receipts during the business depression. The estimated consump- 
tion of milk per capita was about the same in 1939 as in 1925. 
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Not all the cream received at the New York market goes direct to the 
consumers for table use. A considerable part of it, perhaps 25 per cent, is 
used in the manufacture of ice cream and cream cheese. The amount used 
for manufacture probably fluctuates more than that for table use. 

Total receipts of cream followed a steep upward trend from 1918 to 
1931, but the shrinkage in volume during the depression was greater than 
that for milk. Some increase in cream receipts occurred in 1935 and 
1936; declines were registered in 1937 and 1938 with some increase in 
1939. Receipts per capita in 1939 were about 3 per cent greater than 
in 1925 (figure 2). 
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FIGURE 2, RECEIPTS OF CREAM AND PLAIN CONDENSED MILK 
IN THE NEW YORK METROPOLITAN AREA (IQIO-I4 = 
100) 


TRENDS IN SALES 


Although total receipts of milk at the market may be used as an indi- 
cation of trends in the total consumption of milk, trends in sales of 
particular grades of milk or trends in sales through different trade 
outlets cannot be determined from these data. Since many of the smaller 
independent companies do not keep complete records of sales, and since 
it is impossible to obtain the cooperation of all dealers, it is difficult to 
construct a series of milk sales for all dealers in the market. 

Sales data for the larger distributors and for some of the smaller ones 
were available by grades and types of trade outlet. Total sales by this 
group of dealers amount to approximately 50 per cent of total milk 
receipts at the market. These dealers dé most of the retail business and 
handle nearly all of the Grade A milk sold in the market. 

In addition to the above data, information was obtained on total sales 
in Class I (fluid milk) and Class ITA (fluid cream) by 46 “independent” 
dealers, as reported to the State Division of Milk Control. These dealers 
sell only Grade B milk and cream, mainly to retail food stores. 


GRADE A MILK 


Sales of Grade A milk reached a peak in 1930 and continued relatively 
high until early in 1932 (figure 3). Beginning early in 1932, sales of 
Grade A milk declined for two years. Grade A sales increased slightly 


DEALERS’ SALES OF MILK AND CREAM 7 
4INDEX 
ihe Grade A ynilk sales 
720 sa es rier FF 
? od Ved \ 
y se 
nek, : 
@d ee af 
x o bers oti oe 
700 7x oe a = 
Ree J ah 
rath Na 
. a \ 
Milk recelsjats / Vo4e% 
83SO 
GO 
1928 1930 Ws Ne Fah 1934+ 1936 1938 7940 


FIGURE 3. DEALERS’ SALES OF GRADE A MILK, AND TOTAL RECEIPTS OF MILK IN THE NEW 
YORK MARKET (1933-37 = 100) 


in 1934, and with the introduction of Vitamin D Grade A milk in 1935 
there was a further substantial rise. After 1935, however, Grade A sales 
failed to increase so rapidly as total receipts at the market. In 1937, with 
the introduction of Vitamin D Grade B milk, sales of Grade A declined 
and have since continued on a downward trend. 


GRADE B MILK 


Grade B milk sales have fluctuated with total receipts of milk at the 
market (figure 4). Most of the sales included in this index were made 
in New York City, and comparatively few in the suburban areas. 
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FIGURE 4. DEALERS’ SALES OF GRADE B FIGURE 5. DEALERS’ SALES OF GRADE B 


MILK, AND TOTAL RECEIPTS OF MILK IN MILK TO FAMILY TRADE, AND TO RETAIL 
THE NEW YORK MARKET (1933-37 = FOOD STORES IN THE NEW YORK MARKET 
100) (1933-37 = 100) 


Trends in dealers’ sales of Grade B milk on retail routes and through 
retail food stores are shown in figure 5. Sales of Grade B milk on retail 
routes increased through most of 1933 and 1934. During the summer of 
1934, the trend in sales on retail routes was reversed and continued 
downward throughout the period of the study. Sales through retail food 
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stores declined slightly in the early part of 1933, but increased in the 
fall. There was a slight upward trend in sales through retail food stores 
prior to 1937. Since 1937, sales through stores have increased materially, 
and have become more variable. 

The most important factor affecting the trend in sales of Grade B milk 
on retail routes, as compared with sales at retail food stores, is the 
difference in price charged for the two types of service. From 1933 through 
April 1937, “unadvertised” brands of Grade B milk were priced 2 cents 
per quart lower than was Grade B milk delivered to the doorstep. In 
January 1934, the State Division of Milk Control suspended regulations 
governing prices at stores. The difference in price was increased for a 
short period. This resulted in an increase in sales of Grade B milk at 
stores. The 2-cent differential was reestablished in the spring of 1934 
and remained in effect through March 1937. At that time, all price-fixing 
by the State was discontinued, and Grade B milk sold at stores at prices 
considerably under the doorstep-delivery price. This wide differential 
caused a sharp increase in store sales. : 

The importance of different trade outlets in the total sales of milk are 
shown in table 2. 


TABLE 2. ApproxIMATE DISTRIBUTION OF MitK Sates In New York City, 
BY TRADE OUTLET AND TYPE OF CONTAINER, DECEMBER 1938 


Trade outlet Type of | 1938* 
container 

Per cent 
omy .tAde, SObA MOtes v4... skies Reve 8 boeken ce ae Glass bottle 4l 
ee Ne atainae rts GT OCS OE he CONS GA ee fk eG Oe Glass bottle 30 
aS AE ete | i SAS Oe ee ee et ee ee ome. ee Decne contains 16 
RGR ENR e SCNOGIS. GbGr4 swiss uc hw a ee ee ee Bulk and bottled 13 
Oe A Ss SE Sa eS eee a eee epee a are 7 ov oe We All types 100 


*Based on reports of milk dealers to the New York City Department of Health and on supplementary 
data obtained direct from dealers. 


Prices of Grade B milk on retail routes and at stores for a number of 
_ years are given in table 3. Prior to 1933 most of the milk sold at stores 
was loose milk, which was 3 to 5 cents a quart cheaper than milk delivered 
at the doorstep. In 1933, a commission appointed by the Commissioner 
of Health of New York City reported that the sale of loose milk was a 
health hazard, and it was prohibited after June 1, 1933.3 After the dis- 
continuance of loose milk, bottled milk at stores was priced about 2 cents 
lower than was milk sold on retail routes. In 1937, the difference was 
nearly 3 cents. In 1938, “unadvertised” brands of milk at stores averaged 
nearly 4 cents cheaper than milk delivered at the doorstep. In 1939, the 
spread was lowered to slightly more than 3 cents. 


HEAVY CREAM 


The importance of different grades and trade outlets in the total sales 
of cream are given in table 4. More than half of the cream is now sold 
through stores, and about 35 per cent is sold to restaurants, hotels. 
hospitals, and the like. 


8Is loose milk a health hazard? Report of the Milk Commission, Department of Health, New 
York City, November 1931. 
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TABLE 3. Prices oF GRADE B MILK on RetAIL Routes AND AT RETAIL Foop 
STORES IN NEw York CItTy 


} 


Doorstep- St 
Year delivery were Difference 
price price 
Cents per quart 
Re mee Mra Dea test aoe Sy ice, awed oulg egnioret eo agar dah 15.4 10.7* 4.7 
eI IR eas oO ta PR ae es wee 15.8 10.7* Sel 
PRE Seah os |. cme els a HOE OS 14.7 10.4* 4.3 
PEE Te ERE a eels Sane eR et EE Le 11.9 8.9* 3.0 
SAS cic Sie OS een nn i ore eee ae 1 Ay ef 9.1t 2.0 
Re PE ee ere ce cain oN tod os ke oe EG 12.6 10.5T 2 
pC, lags Fin ois, SOI ia RR ray 13.0 11.0f 2.0 
TES Rn onlctd, Beets aa eo Ag SE RR eee em nc re 13.1 11.0t 2.1 
Rl heb wile er cg Sai Shoe Ae ee as 12.6 9.7+ 2.9 
Res NE MN ea Mesto erat ai os ncecisa dl vemanaMer ona Tia ane 1321 9.4f St 
et Ns els ap Slee ea Uk RA eS ee 13.4 10.1f 30 


*Loose milk. 

t‘Unadvertised’”’ brands. 

Nearly two-thirds of the sweet cream sold in the city is heavy cream, 
containing about 40 per cent butterfat. Less than one-tenth is medium 
cream, and the remainder is light cream, containing about 20 per cent 
butterfat. Nearly all the sweet cream for home consumption is of the 
“heavy” grade. Most of the light cream and all of the medium cream is 
sold to hotels and restaurants. 


TABLE 4. Approx1MATE DISTRIBUTION OF SALES OF SWEET CREAM IN NEW YORK 
City, By TRADE OUTLET AND GRADE, DECEMBER 1938* 


Grade of cream 


Trade outlet 


Light | Medium | Heavy | Total 

Per cent 
Family trade, retail routes...........0.05.0.5. 1.4 | 6.4 7.8 
SELES TE ere eee te ea. ass nous recs (ohana, o.8 acetone Deo Kory Does 57.5 
estatrants, Hotels, eters. inc hele see alee on 2305 9.5 76 34.7 
ee ee he ne a Bs 27.2 3 | 100.0 


| 9.5 63. 


*Based on reports of milk dealers to the New York City Department of Health, and supplementary 
data obtained direct from dealers. 

Dealers’ sales of heavy cream did not decline so rapidly as did total 
receipts of cream in the market during the early years of the period 
studied (figure 6). Also, the sales recorded did not reach so low a level 
as did total cream receipts, nor have they shown so much recovery in 
the past few years. Sales of heavy cream, as represented in this index, 
were mainly for home consumption, while, as previously stated, total 
cream receipts include cream used in the manufacture of i¢e cream and 
that used by restaurants, hotels, and the like. The sharp decline in re- 
ceipts of cream in November 1937 was due to a cream shortage in the 
milkshed, with the result that certain demands in the market were not 
supplied. 

Dealers’ sales of cream to retail food stores fell off sharply during 
1933 (figure 7). From January 1934 through 1937, there was little varia- 
tion in the sales of cream either on the retail routes or at stores. 
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FIGURE 6. DEALERS’ SALES OF HEAVY FIGURE 7, DEALERS’ SALES OF HEAVY 
CREAM, AND TOTAL RECEIPTS OF CREAM CREAM TO FAMILY TRADE AND TO RETAIL 
IN THE NEW YORK MARKET (1933- FOOD STORES IN THE NEW YORK MARKET 
37 = 100) (1933-37 = 100) 


SEASONAL VARIATION IN SALES‘ * 


Seasonal variation in sales of milk and cream in the New York market 
are caused chiefly by two factors: the movement of large numbers of 
people out of the metropolitan area for vacations, and the major tem- 
perature changes of the passing seasons. These factors act in opposition, 
since both the per capita consumption of milk and the number of per- 
sons going away on vacations increase as midsummer approaches. The 
sales of different products and of the same products in different types of 
packages and through different trade outlets are affected in varying 
degrees by the seasons, depending on the relative quantities used by 
different groups of consumers. 

In the following discussion, comparisons are made with the results 
of a similar study covering the period 1920-24.5 Two factors have resulted 
in a marked change in the seasonal-variation curves; decreased sales 
caused by the curtailed purchasing power of a large proportion of con- 
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FigurE 8. SEASONAL VARIATION IN DEAL- FIGURE 9. SEASONAL VARIATION IN DEAL« 
| 
ERS RETAIL SALES OF QUARTS OF GRADE ERS’ RETAIL SALES OF QUARTS OF GRADE 
B MILK A MILK 


‘Seasonal variation was calculated as follows: sales during each week were expressed as a 
percentage of a 52-weeks moving average centered on the 26th week. The percentages for corres- 
ponding weeks of the several years were then averaged and plotted. A smooth curve was fitted to 
these data and the seasonal index read from the smooth curve. 


*The demand side of the New York milk ket. By H. A. Ross, Cornell Uniy. Agr. Exp. 
Sta. Bul, 459, 1927, we TOME BY OR A Boot, eee, Vere ee 
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FicuRE 11. SEASONAL VARIATION IN DEAL- 


ERS’ RETAIL SALES OF PINTS OF GRADE B 
MILK 


sumers, and the shift of patronage from retail routes to retail food stores 
by a large number of families, particularly those in the low-income group. 

Seasonal variations in dealers’ retail sales of quarts of Grade B milk, 
Grade A milk, heavy cream, and pints of Grade B milk are shown in 
figures 8 to 11. In each case it is noticeable that sales during the summer 
months show a greater decline in the later period; also that sales begin 
to fall off earlier in the summer and do not return to the normal level 
until later in the fall. Probably the families concerned are a more select 
group, and a smaller proportion of them lack the incomes that are neces- 
sary for vacations outside the city. Another probable reason is that the 
vacation habit is more general than it was at the time the earlier study 
was made. 

Seasonal variation in dealers’ sales of quarts of Grade B milk, Grade 
A milk, and heavy cream to retail food stores are shown in figures 12 
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FicgurE 12, SEASONAL VARIATION IN DEAL- 
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Figure 14. SEASONAL VARIATION IN DEAL- FicurE 15. SEASONAL VARIATION IN DEAL- 
ERS’ SALES OF HEAVY CREAM TO RETAIL ERS’ SALES OF GRADE B BULK MILK 
FOOD STORES 


to 14. For each product it is noticeable that vacation movements appear 
to have had a significant effect on sales during the later period, although 
in the previous study there was little evidence of this. Seasonal-variation 
curves for dealers’ sales to stores in the recent period are similar to the 
curves for retail-route sales in the earlier period. 

Seasonal variation in dealers’ sales of Grade B bulk milk for the two 
periods is shown in figure 15. Bulk-milk sales in the earlier period were made 
largely to retail food stores for resale to family trade. This was discon- 
tinued in 1933. Bulk-milk sales since that time have been made to res- 
taurants, hotels, hospitals, and the like. The serving of bulk milk in 
restaurants and hotels was discon- 
tinued April 1, 1938, except where 
dispensing devices, approved by 
the Department of Health, were in- 
stalled. Because of this the quanti- 
ty of bulk milk sold by dealers was 
greatly reduced, but is now in- 
creasing gradually. 

There has been little change in 
the seasonal variation in dealers’ 
wholesale sales of pints of Grade 
B milk and dealers’ retail and 
wholesale sales of buttermilk (fig- 
ures 16 to 18). These products are 
purchased mainly by adult work- 
ers for lunch. Such sales are mate- 
APR. vor ocx vec. rally affected by changes in tem- 
FIGURE 16, SEASONAL VARIATION IN peaL- Perature, since these consumers 

ERS’ WHOLESALE SALES OF PINTS OF shift from hot beverages to cooler 

GRADE B MILK drinks in hot weather, 
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FIGURE 17. SEASONAL VARIATION IN DEALERS’ RETAIL SALES 
OF BUTTERMILK 


DAY-OF-THE-WEEK VARIATIONS IN SALES& 


Because many retail food stores are closed all or part of Sunday, milk 
and cream sales on Sunday are low in relation to weekday sales, but are 
high on Saturday and Monday (table 5). 


TABLE 5. Day-or-THE-WEEK VARIATION IN DEALERS’ SALES OF MILK AND CREAM 
To Retait Foop Stores In 1937 


Day of the week 


Item 
Sun. | Mon. | Tues. | Wed. | Thurs. | Fri. | Sat. | Average 
Per cent of average for all days of the week 
ep arlee Ati ys 2rd asthe woes a8 63.9 104.7 | 106.8 | 100.0 | 101.0 | 108.0 | 115.6 100.0 
Grade B milk in glass bottles...... Lheh 106.1 102.2 101.5 103.1 102.1 |&107.3 100.0 
Grade B milk in paper containers..| 75.4 LOL L003) | 103.35 (e04.3> || LOL9.| 1081 100.0 
Heavy cream, bottled............ 36.3 116.4 | 103.0 96.3 98.2 | 107.2 | 142.6 100.0 
Pieavy cream, bulk. ...>...5.:.0653 68.0 106.3 | 100.2 98.1 O72) LO 12301 100.0 


Day-of-the-week variation in store sales ‘of the several products is 
shown graphically in figures 19 to 23. The differences are due largely 
6This discussion pertains only to dealers’ sales to retail food stores. For day-of-the-week varia- 


tions in sales on retail routes, see The Demand Side of the New York Milk Market, p. 39-44, 
by H. A. Ross. (Cornell Univ. Agr. Exp. Sta., Bul. 459, 1927). 
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to the variation in quantities sold in different types of stores and in 
areas of different nationality and income. For example, Grade B milk 
in paper containers and bottled heavy cream were sold more largely by 
chain stores and in areas of relatively high family incomes; on the other 
hand, Grade B milk in glass bottles and bulk heavy cream were sold more 
largely by independent stores and in the low-income areas. 
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FIGURE 18. SEASONAL VARIATION IN DEALERS’ WHOLESALE 
SALES OF BUTTERMILK 
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FiGuRE 20. DAY-OF-THE-WEEK VARIATION 


FicurE 19. pAY-OF-THE-WEEK VARIATION 
IN DEALERS’ SALES OF GRADE B MILK IN 


IN DEALERS’ SALES OF GRADE A MILK TO 
GLASS BOTTLES TO RETAIL FOOD STORES 


RETAIL FOOD STORES 

Sales for each day of the week are expressed Sales for each day of the week are expressed 
as percentage above or below average daily sales as percentage above or below average daily sales 
for the week for the week 
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FIGURE 21. DAY-OF-THE-WEEK VARIATION FIGURE 22. DAY-OF-THE-WEEK VARIATION 
IN DEALERS’ SALES OF GRADE B MILK IN IN DEALERS’ SALES OF HEAVY CREAM IN 
PAPER CONTAINERS TO RETAIL FOOD HALF-PINT BOTTLES AND CONTAINERS TO 
STORES RETAIL FOOD STORES 


Sales for each day of the week are expressed Sales for each day of the week are expressed 
as percentage above or below average daily sales as percentage above or below average daily sales 
for the week for the week 


A survey of retail food stores, made in June 1938, revealed that Sunday 
closing is more general among the chain stores and in areas of medium 
and high family incomes (tables 6 and 7).? 


TABLE 6. Proportion oF THE DIFFERENT TYPES oF STorES IN New York City 
THAT WERE KEPT OPEN ON SUNDAY, JUNE 1938 


Proportion of the stores— 


Closed Open part Open 


Beare all day of day all day Total 
Sunday Sunday Sunday 
Per cent 

datiepencent STOCETY StOTE wi.. 6 oe ee a woes 33.7 49.7 16.6 100.0 

SOT AMIELOCCEY SLOTG 27 i 0 lie Seva, os Bie ele oie & dpe dace 99.0 0.6 0.4 100.0 

Pte CHOCIG-GAtly StOTE 016 odie oe cece tee oe 48.1 42.5 9.4 100.0 

BSG IE SUITE As ooo ud cc sinc «60 4 wos a yee *!s 100.0 mee PY een 100.0 

oy Tin 2g CB ele OR eae a am ee 57.1 40.3 2.6 100.0 

NN ME GU rare leuk ons 0 2 spit ee aeon ca kere 6.0 62.9 3h 100.0 
PPECUAIP RRR SEWOT coe cos eds is ieials de = Savy tac ONE oa 7.2 48.2 44.6 100.0 © 

OE ee SA a a ee ae er 41.9 48.4 9.7 100.0 

PUM RCIE CS yes treat. ores ieee aliens hoi us, eiey sie 45.9 39.4 14.7 100.0 


*Restaurants, soda fountains, etc., where milk is sold to be taken away; also includes a few grocery 
stands in the public markets. 


TABLE 7. Proportion oF RETAIL Foop Stores THAT WERE KEPT OPEN ON SUNDAY 
IN DIFFERENT INCOME AREAS OF NEW York City, JUNE 1938 


Proportion of the stores— 


Income areas Closed Open part Open 

all day of day all day Total 

Sunday Sunday , Sunday 

Per cent 

IR ea Ea nae 34.5 45.6 19.9 100.0 
ALE etity eared, ohe tala ese ee ge he ade ate §2.2 37.5 10.3 100.0 
Ce a belaeten le RO Gs SER a 63.0 22.2 14.8 100.0 
RPM Fe, heh toh test whine cc's ke 45.9 39.4 14.7 100.0 


7Sales of milk by retail food stores in the New York market, June 1938. By Charles Blanford. 
Cornell Univ., Dept. Agr. Econ. A. E. 237 [mimeographed] 1939. 
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HOLIDAY VARIATIONS IN SALES? 


Variations in sales of milk and cream due to holidays are of three 
types: decreased sales of some products on holidays which permit a 
portion of the population to leave town; increased sales of some products 
on holidays such as Thanksgiving and Christmas; increased or decreased 
sales on various religious holidays. 

The variations in dealers’ sales of Grade B milk and heavy cream to 
retail food stores due to holidays in 1937 are shown in tables & and 9. 


TABLE 8. Errect or Hotmays on DEALERS’ SALES oF GRADE B MiLK To 
Retait Foop Stores, 1937* 


a 


Day of week on Second : . Second 
Holiday which holiday day Pr ges Holiday F ite: day 
occurred previous sf y following 
eee 
Per cent 

New Year’s Day......| Friday 99. 103.2 81.8 98.5 99.3 
Lincoln’s Birthday..... Tuesday 99.3 100.7 95.9 98.4 101.4 
Washington's Birthday.| Friday 97.8 101.0 91.6 99.1 99.2 
PAPERS, 2 oho gee ne a8 Thursday 99.1 99.2 98.8 96.7 95.6 
BENG CES Wn. Pie Tee co ae Ae 97.6 102.5 85.8F 101.8 101.3 
See er ey Oe 5 te Sunday 94.6 87.9 102.7 101.9 
Memorial Day........ Sunday (observed 

on Monday) 107.1 98.7 95.7 82.8 106.6 
Independence Day..... Sunday (observed 

on Monday) 92.3 87.9 86.3 71.3 97.0 
Labor Day sik... cme... Monday 106.7 137.0 52.8 Si. 104.6 
SSI ADDL «i, <<. Qhec Wednesday 103.3 103.6 65.3 93.2 92.1 
Tasokesiving.... oun. Thursday 104.0 106.4 85.2 93.4 95.7 
ASeISUINIGS <s 6 nsec Saturday 100.0 103.4 75.9 88.4 92.2 


*Sales on day of the holiday are expressed as a percentage of the average daily sales for the same day 
of the week during the month in which the holiday occurred. 

tAverage for the period of Passover. 

tConflicts with day before beginning of Passover. 


TABLE 9. Errecr or Hotipays on DEALERS’ SALES oF HEAvy CREAM TO RETAIL 
Foop Stores, 1937* 


SOT we 


Day of week on Second . . Second 
Holiday which holiday day P ese Holiday Following day 
occurred previous wd pa following 
Per cent 
New Year’s Day...... Friday 102.0 117.1 70.4 97.9 80.4 
Lincoln's Birthday..... Tuesday 93.9 106.8 110.0 97.1 liz 
Washington’s Birthday. riday 96.9 109.5 89.2 102.0 94.8 
PIDs Ahi oy 8c S543 Thursday 102.0 94.8 105.2 105.0 90.6 
he NA ne a (ERR ici he a 96.3 108. 89.07 102.3 99.4 
Easter eh Ean ed Sunday z 91.1 85.5 95.6 105.4 
Memorial Day........ Sunday (observed 
on Monday) 104.0 91.4 86.1 51.2 118.9 
Independence Day..... Sunday (observed 
on Monday) 100.9 110.9 94.6 70.8 116.0 
Labor SO Se Monday 84.7 123.8 63.1 80.1 107.9 
EO BIODUE o as o sxx 5 Wednesday 105.2 80.2 77.4 92.8 82.1 
Thanksgiving......... Thursday . 102.8 130.1 91.3 105.0 99.3 
IRCA is ok had eos Saturday 98.8 111.4 63.5 85.3 88.4 


*Sales on day of the holiday are expressed as a 


the week during the month in which the holiday occurred. 


{Average for the period of Passover. 


percentage of the average daily sales for the same day of 


tConflicts with day before beginning of Passover. 


8Variations in retail-route sales due to holidays are di 
York Milk Market, p. 44-47, by H. A. Ross. (Cornell Univ. Agr. Exp. Sta., 
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FIGURE 23. DAY-OF-THE-WEEK VARIATION 
IN DEALERS’ SALES OF HEAVY CREAM IN 
BULK TO RETAIL FOOD STORES 


Sales for each day of the week are expressed 
as percentage above or below average daily sales 
for the week 
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FicurE 25. EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF QUARTS OF GRADE 
B MILK TO RETAIL FOOD STORES 
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FIGURE 24. EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF QUARTS OF GRADE 
B MILK TO FAMILY TRADE 
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FIGURE 26. EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF PINTS OF GRADE 
B MILK TO FAMILY TRADE 


Milk sales at stores were low on all holidays, but were particularly low 
on holidays, such as Memorial Day, the Fourth of July, and Labor Day, 
which occurred on Saturday or Monday, thus permitting a large number 
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FIGURE 27. EFFECT OF HOLIDAYS ON DEAL- 
ERS’ WEEKLY SALES OF PINTS OF GRADE 
B MILK TO RETAIL FOOD STORES 


of people to be out of town for a 
weekend. In general, cream sales 
were affected more by holidays 
than were the sales of milk. 

The effects of holidays on sales 
of the various products during the 
week when the holiday occurred 
are, shown in figures 24 to 33 
These data give a more nearly ac- 
curate meastiré of the effect voi 
holidays on sales because they are 
for five years, as contrasted with 
only one year for the daily sales. 


Dealers’ retail sales of quarts of Grade B milk are only slightly affected 
by holidays. The greatest decrease in sales was 2.2 per cent during the 
week of July 4. The greatest increase was 2.7 per cent during the week 
of Rosh Hashanah, the Jewish New Year. 

With two exceptions, dealers’ sales of quarts of Grade B milk to retail 
food stores decreased in weeks in which holidays occurred. The greatest 


*Sales during the weeks in which holidays occurred were expressed as percentage change from 
the average weekly sales during the previous three weeks. 
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FIGURE 28. EFFECT OF HOLIDAYS ON DEAL- FIGURE 29. EFFECT OF HOLIDAYS ON DEAL- 


ERS’ WEEKLY SALES OF GRADE A MILK ERS’ WEEKLY SALES OF GRADE A MILK TO 
TO FAMILY TRADE . RETAIL FOOD STORES 


decrease occurred during Christmas week. The only weeks in which there 
was an increase were the weeks of Purim and Rosh Hashanah. 

Sales of pints of Grade B milk, both to family trade! and to retail 
food stores, were smaller in all weeks in which holidays occurred, except 
for Yom Kippur and Rosh Hashanah: The decrease in store sales was 
nearly twice as great in each case as the decrease in retail sales. As 
pointed out earlier, pints are purchased mainly by adults for luncheon. 
Since many of these consumers do not work on holidays, sales of this 
product decrease materially. 

The effect of holidays on Grade A milk sales to family trade and to 
retail food stores was slight. Grade A milk is consumed primarily by 
children, whose consumption habits vary little from day to day. 

Dealers’ retail sales of heavy cream were greater in all but four weeks 
in which holidays occurred. Sales of cream during Thankgiving week 
were nearly 20 per cent greater than normal cream sales. 

Dealers’ sales of heavy cream to retail food stores were less affected 
by holidays. There was a decrease in store sales of cream during seven of 
the thirteen weeks studied. The difference in effect of holidays on retail 
and store sales of heavy cream is explained by the differences in income 
status of consumers purchasing from the two sources. The families 
taking cream from retail routes belong mostly to the high-income group, 
while more of those buying at stores have only medium or low incomes. 

Both retail and wholesale sales of buttermilk decreased in nearly all 
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Sales to family trade include sales in offices, on construction jobs, and the like, 
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weeks in which holidays occurred.44 As pointed out earlier, buttermilk 
is consumed primarily by adults for lunch. Since many of these con- 
sumers do not work on holidays, sales of buttermilk decrease in weeks 
in which holidays occur. 


WARLATIONS «IN SALES,.DUE, FO GPRICE, CHANGES 

The effect of price changes on the sales of milk is very difficult to meas- 
ure statistically. The available data on weekly sales pertain only to the 

larger milk distributors. Their total sales are heavily weighted by retail- 
route sales to consumers with relatively high incomes and by sales to 
chain food stores which also are patronized by families whose incomes 
are well above the average. Also, it is difficult to eliminate changes in 
sales which represent shifts in business among dealers. During the period 
studied, as pointed out earlier, there was a considerable shift of milk sales 
from retail routes to retail food stores. It is difficult to establish continuous 
and accurate series of data for either sales or prices for milk at retail food 
stores. 

The method of analysis that is used here to determine variations in 
sales due to price changes shows primarily the short-time effects. The 
longer-time effects are even more difficult to measure. 

From April 1933 to April 1937, the retail prices of milk in New York 
City were set by the Division of Milk Control. In April 1937, state price- 
fixing in New York was discontinued. Prices in the New Jersey section 
of the market were set by the New Jersey Milk Control Board through- 
out the entire period studied. 

During the period covered by this study (1933-37), the price of milk 
in New York City was raised 1 cent per quart, or about 7 to 10 per cent, 
seven times, and was lowered a like amount three times. In New Jersey, 
the price was increased 1 cent per quart five times, and lowered a like 
amount twice. 

Although the data are too variable to justify definite conclusions, it is 
apparent that a l-cent increase in the price of milk caused ohly a very 
slight reduction in sales, considerably less than 1. per cent. Likewise a 
l-cent reduction in price brought less than 2 per cent increase in sales 
during the first week. No significant effects can be traced beyond the 
second week (figures 34 and 35). Consumer response to price changes 
of 1 cent per quart in the price of milk apparently was no greater during 
this period of relatively low consumer purchasing power than during 


11Retail sales include sales in offices, on construction jobs, and the like. 
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the period studied by Ross, which was a period of relatively high con- 
sumer purchasing power.!2 

Cream prices were raised 1 cent per half pint, or about 5 per cent, 
seven times in New York City during the period studied, and were reduced 
a like amount twice. 7 : 

The 1-cent increases in the price of cream appear to have had a signifi- 
cant effect on the sales of cream, but the reduction was only about 2 
per cent (figures 36 and 37). 
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There were five increases of 2 cents in the price of cream in New Jersey, 
and this amount of increase apparently caused a marked reduction in 
sales (figure 38). Likewise, decreases of 2 cents in the price of cream 
resulted in somewhat larger sales. | 

Price increases of 3 cents per half pint in both New York City and 


New Jersey resulted in very marked decreases in sales of heavy cream 
(figures 39 and 40). 


VARIATION IN SALES DUE TO CHANGES IN BUSINESS CONDITIONS 


One of the most important factors affecting sales of milk and cream 
generally over a period of time is the purchasing power of consumers. 


™Ross, H. A. The demand side of the New York milk market. Cornell Univ. Agr. Exp. Sta, 
Bul. 459. 1927, 
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This is true to an even greater ex- INDEX 
tent during a depression than dur- 
ing a period of prosperity. 
Changes in milk sales appear to 
follow about ten months after ,, 
changes in business activity, as 
measured by the New York Times 
Index, but the relationship is not go 
very close (figure 41). This index 
reflects business conditions through- 
out the country rather than those $7 


IRST. 2ND. FIRD. ATH. STH. GTH. 


in New York City particularly. The WEEKS 

Federal Reserve Bank of New York FicgurE 40, EFFECT OF PRICE CHANGES OF 
publishes, mn its Monthly Review of THREE CENTS PER HALF PINT ON DEAL- 
Credit and Business Conditions, an ERS’ TOTAL SALES OF HEAVY CREAM IN 
indication of department-store sales NEW JERSEY 


in New York and_ Brooklyn. 

Changes in milk receipts at the New York market follow this index of de- 
partment-store sales with a lag of five months (figure 42).13 Although there 
is a general relationship between milk receipts and business activity over a 
period of time, milk receipts do not have the violent changes that are char- 
acteristic of business activity as measured by the New York Times Index 
and by the index of department-store sales. + ? 

Receipts of cream at the market appear to follow New York and 
Brooklyn department-store sales with a lag of ten months (figure 43). 
In 1930, and again in 1937, an increase in department-store sales was not 
followed by increased cream receipts. In 1932, a drop in department-store 

sales was not followed by a decrease in cream receipts. 


18Department-store sales are a total-value figure, as compared with a physical-volume figure 
for milk receipts, and thus are affected by variations in prices as well as by variations in volume. 
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SUMMARY AND CONCLUSIONS 


Receipts of milk at the New York market, which are a good indication 
of total milk consumption, increased steadily until 1930. After 1930 
there was a sharp falling off in receipts for about four years. The total 
for 1934 was 12 per cent below that for 1930, Milk receipts again turned 
upward in 1935. There were marked increases in 1936 and 1937. The 
receipts during 1939 were greater by 2 or 3 per cent than those of 1930, 
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FIGURE 43. TOTAL CREAM RECEIPTS AT THE NEW YORK MARKET, AND NEW YORK AND 
BROOKLYN DEPARTMENT-STORE SALES TEN MONTHS EARLIER (1933-37 == 100) 


but the population of the market area probably had increased about 9 
per cent, so that less milk was consumed per capita. 

Sales of Grade A milk reached a peak in 1930 and continued relatively 
high until early in 1932, when they dropped sharply. A slight increase 
in sales of Grade A occurred in 1934, and with the introduction of Vitamin 
D Grade A in 1935, sales recovered materially. In 1937, with the intro- 
duction of Vitamin D Grade B milk, sales of Grade A milk declined and 
have since continued on a downward trend. 

Total sales of Grade B milk by dealers whose records were used in this 
study have fluctuated much the same as have the total receipts of milk at 
the market. Since 1935 the sales of Grade B milk through retail food 
stores have increased, while sales on retail routes have declined. This 
change is due to the decreased purchasing power of a large share of the 
consuming public and to the fact that milk has been sold by stores at 
lower prices. Since 1935 an increasing proportion of the milk sold through 
stores has been put up in paper containers, and although this milk has 
generally been priced 1 cent a quart higher, the greater convenience of 
the paper container as compared with glass bottles has tended to pro- 
mote the store method of distribution. 

Heavy cream makes up nearly two-thirds of the cream sold in New 
York City. About half of the cream is handled through retail food 
stores, and 35 per cent is sold to restaurants, hotels, and the like. Only 
about 15 per cent is delivered to consumers on retail milk routes. Sales 
of heavy cream for home consumption by New York City dealers did not 
fall off so much as did total receipts of cream during the depression, 
and have not shown as rapid recovery since. Apparently changes in the 
use of cream for making ice cream and cream cheese have followed a 
different pattern. 

Seasonal variation in sales of milk and cream in the New York market 
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are caused by two factors: the movement of large numbers of people out 
of the metropolitan area for vacations, and major temperature changes 
of the passing seasons. These factors-act in opposition, since both the 
per capita consumption of milk and the number of persons going away 
on vacations increase as midsummer approaches. The sales of different 
products and of the same products in different types of packages and 
through different trade outlets are affected in varying degrees by the 
seasons, depending on the relative quantities used by different groups 
of consumers. Retail sales of quarts of Grade A milk vary only slightly 
except for a decrease during the summer months. This product is pur- 
chased by families with moderate to high incomes, and is consumed 
largely by children. The fact that it is consumed largely by children 
tends to prevent wide fluctuations, but the fact that most of the families 
buying it are able to go out of the city on long vacations causes a large 
reduction in sales during the summer months. 

On the other hand, the sales of buttermilk increase strikingly during 
the summer. This product is purchased mainly by adults for lunch, and 
during the warmer seasons these consumers shift from hot to cold bever- 
ages. Relatively few of these consumers are able to be away during the 
summer for very long periods of time. 

Because many retail food stores are closed all or part of Sunday, the 
store sales of milk and cream on Sunday are low in relation to the sales 
on other days of the week. This decrease in sales is nearly offset by in- 
creased sales on Friday, Saturday, and Monday. 

Variations in sales of milk and cream due to holidays are of three 
types: decreased sales of some products on holidays which permit a 
portion of the population to leave town; increased sales of some products _ 
on holidays such as Thanksgiving and Christmas; increased or de- 
creased sales on various religious holidays. 

Changes of 1 cent a quart in the price of Grade B milk, either increase 
or decrease, appeared to have only a slight effect on the total sales. Be- 
cause of the confusing effects of other factors, it was not possible to trace 
the influence of such price changes beyond the second or third week. 
Likewise, a l-cent change in the price of half pints of heavy cream had 
only a slight effect on sales. On the other hand, changes of 2 cents or 3 
cents per half pint in the price of cream caused a material increase or 
reduction in sales. 

During the period of this study there were no changes of more than 1 
cent in the price of milk on retail routes. There were, however, two occ 
sions, in 1934 and in 1937, when the price of milk at stores declined rather 
sharply. In each of those instances there was a marked increase in the 
sales of milk at stores, without much change in the sales on retail routes. 

There can be no doubt that the sales of milk and cream are affected 
to a considerable extent by changes in the consumers’ purchasing power. 
However, the relationship between milk and cream sales and’ business 
activity, as measured by the New York Times Index or by department- 
store sales in New York and Brooklyn, is not as close as one might expect. 
Changes in total milk receipts at the market lagged about ten months 
behind the changes shown in the New York Times Index, and about five 
months behind changes in department-store sales. Cream receipts appear 
to lag about ten months behind changes in department-store sales. 
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SELECTIVE FACTORS IN MIGRATION FROM A 
NEW YORK RURAL COMMUNITY! 


Amy A. GESSNER 


THE PROBLEM AND METHODS 
IMPORTANCE OF RURAL-URBAN MIGRATION 


Rural-urban migration has been a matter of concern since the beginning 
of the growth of modern cities. It is a problem which has troubled all the 
western nations for the past forty years. As early as 1896 Liberty Hyde 
Bailey wrote: 

One of the chief difficulties is the failure of country life as it exists at present to 
satisfy the higher social and intellectual aspirations of country people. Whether 
the constant draining away of so much of the best elements in the rural population 
into the towns is due chiefly to this cause or to the superior business opportunities of 


city life may be open to question, but no one can fail to recognize the necessity for 
building up the life of the farm upon its social as well as upon its productive side.? 


This problem became increasingly troubling and focused attention upon 
the differential in satisfactions from rural and urban life. One result of 
the widespread concern over urbanward migration was the initiation of the 
country-life movement with its effort to enrich rural life through com- 
munity organization. In his opening address to the First Wisconsin 
Country Life Conference, Dean Harry L. Russell said: 

Social sterility and temperamental attitude of mind have been in large measure, 
the primary cause for the drainage of the larger part of the vital resources of the 
country to the city. The necessity for stemming this tide is now recognized more 
forcibly than ever before. In order that the country shall continue to supply the 
city with brains, the virility of the original stock must be kept unimpaired, and to do 
this we must have some of the best remain in the country. Only when the country 
supplies the wants and needs of man, social and intellectual, as well as physical and 
material, when the prizes of the game of life are awarded in proportionate measures 
to those outside urban walls, then and then only will the call of the farm exert a 
sufficiently strong influence to hold a fair proportion of country youth.3 


Tremendous change has come to rural areas, as well as to the nation 
as a whole, since.these first alarms were sounded. How have these changes 
affected the character of the migration from rural areas? Has increased 
accessibility for rural people to the comforts of urban areas changed the 
trend which was so marked three decades ago? There is no simple answer 
to this question, so complex have been the forces operating upon agriculture 
and rural life since that time. 


Many studies have been made of rural migration, with diverse con- 
clusions regarding the selective nature of this migration. This diversity 
does not appear to be associated with time and the changes it brings, since 
recent studies differ among themselves rather than with earlier studies. 


1This bulletin is a condensation of the first part of a thesis presented to the Faculty of the Graduate 
School of Cornell University, September 1939, in partial fulfillment of the requirements for the degree of 
doctor of philosophy. 

2Bailey, Liberty Hyde. Report of the Roosevelt Commission on Country Life. (Reference on p. 16.) 
February 9, 1907. 

’First Wisconsin Country Life Conference. Univ. Wisconsin. Bul. 472. (Reference on p. 10.) 
February 1911. 
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The present study was designed to make a contribution to the research 
methods involved and to ascertain the facts for Belleville, and not to make 
any generalizations from the data for a single community. 

Only one of the studies need be cited here, the first one made in the Belle- 
ville, New York, area.4 It was not a study of selectivity, but rather of the 
amount of migration from the community, the distance of migration, and 
the achievements of some of the migrants, illustrating the importance of - 
the rural community, ‘‘the very seed bed of national life.” No compari- 
sons were drawn between those who had remained in the community and 
those who had left except in the matter of occupation. However, the 
conclusion was drawn that because certain strong families had persisted in 
the community, and ‘‘community life itself has been positive, virile and 
progressive”’ folk depletion had not occurred as a result of migration. The 
group studied included all graduates of the local academy during the 
ninety-six years of its history. 

It is a well-established fact that the whole population of the nation 
depends upon the quality of that in rural areas. These areas produce the 
surplus which fills in the ranks of urban dwellers who do not replace their 
numbers. If the city’s superior opportunities, economic, educational, and 
social, have been causing folk depletion, all the nation’s efforts to subsidize 
agriculture, to provide better educational opportunity, and to aid the 
community in enriching its own social and cultural life must be regarded as 
indispensable to maintaining the nation, for by these means are the rural 
communities made attractive to the able and ambitious. 


THE PROBLEM 


The object of this study was to answer two questions: 

1. Are selective factors operating in the migration of rural young people 
from the community in which they were reared? 

9. Are selective factors operating to differentiate between those who 
migrate to other rural areas and those who go to urban areas? 


THE AREA STUDIED 


The rural community of Belleville, New York, was selected as the field 
in which to seek the answer to the questions stated above for two major 
reasons. First, because this was the area covered by the earlier study.’ 
Here was an opportunity to make some observations of the effects of time 
upon the extent and character of migration. 

The second reason was the interest of the citizens themselves in the 
possible findings. Changes in such institutions as the church, the grange, 
and other organizations which once flourished in the community led those 
long resident there to question whether these changes were the effect of 
migration. So interested were:the community leaders in this problem 
that they voted a portion of the income from the endowment fund of the 
local academy to aid in the study. 

Two areas are covered by this study, one contained within the other, 
The first is the centralized school district of Union Academy, which in- 
cludes the village of Belleville and the area within a five-mile radius on all 


hea national influence of a single farm community. By Emily F. Hoag. U.S. Agr. Dept. Bul, 884. 
1 


‘See footnote 4. 
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FIGURE 1. THE BELLEVILLE COMMUNITY AND THE CENTRAL-SCHOOL DISTRICT 


sides except the east, where it is limited to two or three miles. This school 
district covers parts of the towns of Ellisburg, Henderson, and Adams, in 
the southwestern corner of Jefferson County.‘ The town of Ellisburg is 
bounded on the west by Lake Ontario, just south of Henderson Harbor. The 
second area is the Belleville community, the northern and eastern portion 
of the school district, and centering about the village of Belleville for a 
radius of three to five miles. This is the area from which most of the 
students came when the academy was a private school, and which Miss 
Hoag used for a large part of her study; the same boundaries were used in 
this study so that the data might be comparable. 
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Galpin, in My Drift into Rural Sociology, speaks of the village of Belle- 
ville as “a smail hamlet—a spot of trade in among the farms of a great 
dairy country’’.® This is the richest agricultural area of the county and 
one of the best in the State. The western part of the area closer to the lake 
is sandy and not quite so desirable agriculturally as the section farther east. 
The smaller area of the community, as contrasted with that of the district, 
includes none of the sandy soil; all the soil is of superior quality. 

The village itself, with a population of a little more than 300, is no 
longer incorporated. - It serves a limited trade area for groceries, garage 
service, church, and grange. Its school area is considerably larger than 
‘ts trade area. It lies five miles west of Adams, a growing trade center 
of 1600, which includes the Belleville community in its banking, milk- 
marketing, and motion-picture area. Belleville is 25 miles south of 
Watertown, the county seat, a prosperous city of 32,000 which is a shop- 
ping and medical center for a large area, including Belleville. A few of the 
residents of the Belleville area drive to work in Watertown each day. 

Belleville is an old and long-established community, rich in history and 
tradition, particularly its tradition for education. Its early settlers 
from eastern New York and New England brought to it a high regard for 
education and religion. First settled in 1802, it had a school by 1805, and 
the Baptist church was organized in 1807. The Union Academy, around 
which the community’s life has always centered, had its beginnings in 1524, 
then under the name of the Union Literary Society. 

The character of the population which this community had attracted to 
it was evidenced in the support which it gave this school. The present 
endowment fund is $74,000. But the value which the citizens placed upon 
education was also evidenced in the steady increase in enrollment. The 
majority of those attending have been the sons and daughters of farmers, 
and farmers have supported and controlled it. 


THE METHOD OF STUDY 


It is probable that no other trait is more valued in society today than 
mental ability. There could be no more significant thing on which to com- 
pare the migrant with the non-migrant in the community’s own terms. 
But the widely accepted measure of mental ability, the intelligence-test 
score, was not available. However, complete records of high-school grades 
could be obtained for the younger migrants. Only those who had spent 
one year or more at Union Academy between the years 1919 to 1938 were 
included in the study. The study was begun with the year 1919 because 
Miss Hoag’s study covered up to that time. The data were gathered in 
July and August of 1938, which set the upper limit of the study. 

A card was made for each student who had entered the academy between 
1919 and 1938 and remained one year or more. The alumni records, the 
principal of the school, old residents, and relatives of the one-time student 
were consulted for information regarding the address and occupation of the 
student. Of course, many of the students were still in the community 
area and their homes were visited in the process of the field study described 
below. Those who were not reached by the field schedule were sent a 
questionnaire and a letter asking for their cooperation. Satisfactory com- 


6Galpin, Charles J. My drift into rural sociology, p. 5. Univ. Louisiana Press. 1988. 
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parison between the migrant and non-migrant young people could have 
been made only on the basis of achievement in high school as measured by 
grades, and by age and sex, all of which were available from the school 
records. However, it was deemed advisable to send the questionnaire to 
each student to check the information on his present place of residence as 
furnished by the local citizens and to obtain additional information. 
A summary of the questionnaire returns is given under the description of 
the sample. 


The students were also listed on tabulation sheets according to the 
calendar year in which they entered Union Academy. Age and sex were 
recorded. Averages for each year’s work while at Union Academy were 
computed and entered for each student. The classes averaged 26 pupils 
for each grade. The student was given a rank for each year’s work, 
depending upon his position in relation to his fellow classmates. Then 
these ranks were averaged to give him an average rank for his whole high- 
school career. The next step was to group the class with which he finished 
into fourths according to rank, and his final position was thus established 
on the basis of his average rank in an upper or lower fourth of the class. 
For example, a student might rank second in his freshman year, fourth asa 
sophomore, fourth as a junior, and second in his senior year. This would 
give him an average rank of third, which would put him in the top fourth 
in any of the classes. 


Students who did not complete a full academic year were not included 
because of insufficient records for averaging and ranking. However, be- 
cause students who had spent but one year were included, the final position 
for some was established on the basis of fewer years’ work than for others. 
Courses of study differed to some extent for different students, but in a 
school of this size, a little more than 100 pupils, on the average, there is not 
a great variety of offerings. 


The second major phase of this study (not fully reported in this bulle- 
tin), the comparison of the families long established in the community 
with the more recent immigrants, was approached by the use of a field 
schedule. These schedules contributed data on the parental homes, which 
were compared with information about those migrant and non-migrant 
students whose homes were covered by the study. 


The data from the returned questionnaires, field schedules, and school 
records were transferred to Hollerith cards, and tabulations were made by 
machine. 


THE SAMPLE STUDIED 


The high-school records supplied data on a total of 494 students who 
entered between September 1919 and September 1938. There was a pre- 
ponderance of females among them, in accordance with the expectation for 
rural high schools. Their present ages range from 15 to 37 with an average 
age of 25 years. Of this total, 75 are still attending Union Academy, 243 
have left the school district, and 173 are still in the district. Of these 173, 
17 are away at school but their parents are still in the district and the stu- 
dents are not considered as having left. Of the 243 who have left, 8 are 
still in high school, and 2 are attending trade school or college. 
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Present distribution of 494 students of Union Academy, 1919-38 


Sil attending. Union Acadenty 2. 2.305 = eee 75 
THECENSOR 8 La A i a ee a 
Petts SCHOOLGiSsttiCh, =. . cece eee eames Se ee 243 
Str 1n school disteie be ook coe ee ce a eee 173 


No address was obtainable for 18 of the former students who had left 
the area, and no questionnaires were sent to those still in high school. 
Therefore questionnaires were sent to 217 of those who had left. Question- 
naires were sent to 54 of the 173 still in the school district because they 
were not in the area covered by the field schedule. Replies were received 
from 69 of the 217 and from 13 of the 54. Fourteen questionnaires ad- 
dressed to those who had left the district were returned because of incorrect 
address. Therefore 82 replies were returned from the 257 who actually 
received questionnaires, making a return oi 32 per cent for the data on the 
questionnaires. 

The facts concerning migration and school rank did not depend on the 
questionnaires, but involved more than two-thirds of the total pupils 
studied. The 83 students still in high school and the three who had died 
have not been included in the tabulations. For the purpose cf this report 
it was also decided to omit the 69 former students who left the community 
with their parents, because they did not migrate voluntarily. This leaves 
a basic sample of 339, or 68 per cent of the total, for whom data on migra- 
tion and school ranks are available. The samples for the other factors 
vary, depending upon the source of information concerning them. Infor- 
mation on all factors analyzed is available for the 105 students covered by 
the field schedule. Almost complete information was obtained about the 
82 who answered the questionnaires. Some factors were covered for the 
43 students who had left the area, and who did not answer the question- 
naire, but whose parents were included in the area of field study. Con- 
sequently the sample reported on varies from factor to factor. Where 
failure to obtain data.on a certain factor for the. whole group introduces a 
possible bias, this is discussed in connection with that factor. 


Famzulies 1n the community 


The field schedule was obtained from 397 families, all.except one resident 
in the area included within the boundaries established in Miss Hoag’s 
study. Though the community boundaries have changed, as explained 
in the section on the community, it seemed desirable to follow the limits set 
by the previous study for the sake of comparison. 

Two hundred of these families lived on farms in the open country, 63 in 
non-farm homes in the open country, 117 in village homes in Belleville or 
Woodville, and 17 in farm homes within the village limits. Neither 
Belleville nor Woodville is an incorporated village, but for Belleville the 
limits of the now dissolved corporation were applied, and in Woodville, 
those homes which were closely centered about the service agencies of the 
hamlet were classified as village homes. 

This field schedule included data on the membership of the family, 
tenure status, income, mobility, organization membership and participa- 
tion, trade centers patronized, residence, occupation, and education of sons 
and daughters who had left the community. 
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FACTORS AFFECTING MIGRATION 
EXTENT OF MIGRATION 


For more than a century Union Academy has been training the boys and 
girls of the Belleville community for life on the farms and in the villages of 
the community as well as in distant cities and even foreign lands. It is 
interesting to find that the proportion of migrants from the community 
among the students registered in the years 1919 to 1938 is almost identical 
with the proportion among those of the period 1824 to 1919. Fifty-four 
per cent of the first group studied had migrated, compared with forty-nine 
per cent of the more recent students. 

A good deal of Miss Hoag’s study was devoted to an analysis of the dis- 
tance of migration and the size of the community lived in. There has 
been little change in this distribution when the two studies are compared. 
_ She classified her sample by the size of the community in or near which the 
former students resided, so that the number living on farms is not known. 
She found that 47 per cent were living in or near centers of 5000 or more. 
In the present study it was found that only 19 per cent were living in cen- 
ters of 2500 or more. Some of the difference may be due to her classification 
of the place of residence by the post office from which mail was received, 
but it seems doubtful that all the difference could be attributed to this 
fact. Of course, a larger proportion of the present sample will eventually 
go to urban areas. However, this difference may indicate a lessening of 
urbanward migration from this community. a 

Comparison of distance of migration is given in the table below. It 
will be seen that the more recent group tends to show a slightly more 
limited range of migration, which may be attributable to a larger propor- 
tion of adolescents among them. 


TABLE 1. Distance oF MIGRATION OF FORMER STUDENTS ATTENDING UNION 
ACADEMY BETWEEN 1824 anp 1919, COMPARED WITH THOSE ATTENDING BETWEEN 
1919 AND 1938 


See eS 


Hoag sample Present study 
1824—-1919* 1919-1938 
Per cent Per cent 
In foreign countries. ae Oto ee Pe eee Lye ee eee ee. 2 0 
In United States outside New York State.................0 0000! ky 6 
In New York State outside Jefferson Count OWES Shoe hs ee any 15 21 
In Jefferson County outside comunity or district. . 5.00.5... . 20 26 
Ls Se Bs le Pee a ae le ein a ea 46 47 
MEE ae he Head erica PR Oe oe ee ccc 100 100 


*See footnote 4, page 4. 


In both groups, about half of the students have left the district, and 
half have remained. What are the differences between these two groups? 
They are analyzed in this section for the factor¢ of age, sex, achievement 
in school, number of years of schooling, whether farm- or village-reared, 
and for certain factors in the parental home. 


AGE IN RELATION TO PRESENT PLACE OF RESIDENCE 


Writers on rural life frequently comment on the fact that the com- 
munity is being bled by the city of its brightest manhood and womanhood 
in the vigor of their youth, leaving the dependent young and old in the 
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rural areas to be supported by a smaller proportion of productive workers. 
This study cannot contribute much information on this matter of age selec- 
tion in migration for two reasons: first, because of the nature of the sample. 
The age range is limited by the fact that it was chosen to cover only a 
time section (19 years) of the students who have attended Union Academy. 
In fact, the whole group covered by this study might well be regarded as 
young people. Their average age at the present time is 25 and the range is 
from 15 to 37. Secondly, the ages at which the now older migrants left are 
not known. This question was omitted from the questionnaire for the 
sake of brevity. Migrants and non-migrants within a very limited age 
range are compared, and consequently there is a reversal of the generaliza- 
tion made by most investigators of this problem. 

These data are most useful, however, in indicating what changes may be 
expected in the migrations of the group now in the community as they 
grow older. The proportions from the older age groups which have mi- 
erated may be some measure of what can be expected for the younger 
portion of the sample. 

The analysis of the age factor in relation to these migrants and non- 
migrants is also interesting in view of the theory frequently advanced in 
connection with youth studies that the young people of rural communities 
are no longer leaving those communities, because of the curtailment of 
opportunities elsewhere. 

In table 2 is shown a pronounced difference in age between those who are 
still in the area and those who left. Half of the migrants are over 25, 
whereas only 43 per cent of the tota sample are in that age group. Six 
of each ten of those under 21 are still in the district. The older they are 
the more likely they are to be outside the district. As these former stu- 
dents grow older more of them will leave the district. Thus it would 
appear that when it is said that the district now has about 50 per cent of 
those it educates, it must be recognized that they are not all in their most 
productive years. At any time there will be 50 per cent of the former stu- 
dents of the school resident in the district, but that will always include a 
large number just out of school, who will eventually migrate. 

If this particular group were resurveyed ten years from now the majority 
would be close to the peak of their productive years, and a considerable 
difference would be found in the proportions of migrants. 

Estimates were made on the basis of the figures in table 2 for the prob- 
able situation ten years from now. The group now 15 to 17 years of age 
will be 25 to 27, and accordingly 47.3 per cent, or 10 of them, will be gone. 
The same proportion of the group now 18 to 20 will then be gone, or 29 
persons. Sixty-nine per cent of the group now 21 to 25 will be gone, or 
73 persons. Two-thirds of those now 26 to 30 will be gone, or 61 of that 
group. Although the increases for the two oldest groups cannot be esti- 
mated, a total of 209 of the students now out of school will be gone. Since 
70 per cent of those in the older-age groups who have gone away to school 
have left, 11 more should be added to :the 209 to get the total number 
who will be gone 10 years from now. This gives a total of 220 migrants, or 
66 per cent. Therefore the district stands to lose many more of this 
group of former students. 

By comparing the size of the communities lived in at the present time 
by the various age groups it is possible to obtain some idea of where these 
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TABLE 2. AGE oF FORMER STUDENTS IN RELATION TO PRESENT LOCATION WITHIN 
OR OUTSIDE THE SCHOOL DISTRICT 


Present location 


Present age in years Not in school Away at school 
Total In the Outside the Parents in 
district district the district 
Number Number Number Number 

sataletens sore ek tom ee See ee 331 156 158 17 
WaT OS eer) Se ee A ae ens ea a ape 13 4 5 
dpa aU IS Sonoma SRY ame i Sees Sama a a 62 36 20 6 
Pe Ro Sec eee eR a PR 104 43 55 6 
PAGES OE Sn ee oc ahs a ae ng deed 91 48 43 0 
Reh e Pe ee oe ET esas ae en 49 15 34 0 
Be ae aes ee er aT ha ee teat 3 1 De 0 


Per cent Per cent Per cent Per cent 

BIC Gea ieee ota AED gar sustich sasieas cost notes 100 100 100 == 100 
1 So Weak eg Cae te als a a 7 8 3 29 
eS Oe reat eee clue a a A a 19 23 13 35 
PO Od le yg aa PF a ee de EE 30 28 34 36 
DG Sheet A tretir. Nt Aisne s 8 o/e0ae 28 30 20 0 
AS Sis) nae 3 a RR ent els eA > ang a ee ch OE LR 15 10 22 0 
Seer 8 ORs a CN Ee ah See ae 1 1 1 0 


PROCES OLB VCSAUC cs. cre oes nwChe Nes 100 47 48 5 
Oa RMP ESTA facta tatadeticekteciele: 6c x eielarathes 100 59 18 23 
Lh A ip le aaa os ok Se 9 Sal ee ee 100 58 32 10 
1 SA ey a Be ea dg 100 41 53 6 
DNR ORLY aa ho ccdhlcais sss 100 53 47 0 
“Ln 8 7 Ra Re ae ee Oe Se eae 100 31 69 0 
Te PION We Bg Figs EES Sf dae ss 100 . "a * 


*Numbers too small to figure percentages on them. 


younger folks who are likely to leave the community will go. It can be 
seen from table 3 that more of the younger individuals reside in rural areas 
and more of the older ones in cities. Fifty-eight per cent of those residing 
in cities are over 25, but only 43 per cent of the whole sample are over 25. 
Furthermore 31 per cent of those residing in rural areas are under 21, but 
only 8 per cent of those in cities are under 21. 

This tendency for the older migrants to live in larger centers suggests 
that if complete data had been obtained on their moves from place to 
place, support might have been found for the theory that migration pro- 
ceeds outward from an area in wavelike movements. These younger people 
who are still in smaller centers may through,subsequent moves finally 
reach the city. 

The association between age and present location suggests that more of 
this sample will be residents of cities ten years from now than at the present 
time. It is estimated that ten years from now 25 to 30 per cent of these 
former students will be city dwellers, instead of 19 per cent as at the 
present time, assuming no fundamental change in general conditions in that 
period. 


& 
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TABLE 3. AGE IN RELATION TO PRESENT LOCATION OF FORMER STUDENTS ON FARMS, 
IN VILLAGES AND IN NON-FARM HOMES, OR IN URBAN AREAS 


Present location 


Present age Total 


In villages Total in ee In the army 
On farms and non- eral Sten In cities or navy 
farm homes 

Number Number Number Number Number Number 
sotal. ies w.. .. aLy. 139 110 249 59 9 
Gp ae Al 11 8 19 v2 0 
Peer) to 2 arc a.'s 62 39 19 58 3 1 
BN Py ta Us ou el’ « 97 41 31 TZ 20 5 
PRUs. saws 87 31 36 67 20 0 
1 ge eee eee 47 15 15 30 14 B 
LOS e> Ae 3 2 1 3 0 0 

Distribution of place of residence by age classes 

Per cent Per cent Per cent Per cent Per cent Per cent 
PeOtal ete. a 100 100 100 100 100 100 
S| 7 8 7 8 3 0 
| | Or 20 28 We 23 5 * 
Wee theses cals be 30 30 28 29 34 * 
OU «sca use ce cas 27 22 33 ay 34 0 
Sos ot 2 15 11 14 12 24 * 
SS Ca 1 1 1 fl 0 0 

Distribution of age classes by place of residence 
Per cent Per cent Per cent Per cent Per cent Per cent 
Total or 

average..... 100 43 35 79 19 3 
eames cack, os 100 52 38 91 10 0 
* See teers 100 62 31 94 5 2 
Rete es. eine in 100 42 32 74 21 5 
eel Sian ce 100 36 Al 77 23 0 
Le ae Ree 100 32 ou 64 30 6 
PP sii 6, boss, 100 67 oe 100 0 0 


*Numbers too small to figure percentages on them. 


: Per Cent 
JE 43-5. 35 19 3 


Present Locatior 
On. cd In villages Ga In army (5) 
city ' 


farms and non-farm or navy 
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To carry the analysis further, rural residents are classed in two groups: 
those on farms and those in villages and in non-farm residences. In 
table 3 it is shown that the farms have the largest proportions from the 
younger age groups. Only 34 per cent of these former students who are on 
farms are over 25, and 38 per cent of those in villages, whereas 58 per cent 
of those in urban areas are in that group. Thirty-six per cent of those on 
farms are under 21, and 25 per cent of those in villages, but only eight 
per cent of those in cities are under 21. 

In summary, age is a factor to some extent associated with migration 
of these former students of Union Academy. It is related to movement 
from the district, and from this rural area to cities. It is evident that 
this study can be regarded only as a cross-section in time. It is represen- 
tative of the situation of the district for any similar period of time. It is 
certain that the migration described above does not indicate the total 
migration which this particular group of students will make. 


SEX IN RELATION TO PRESENT PLACE OF RESIDENCE 


It was one of the classic laws of migration formulated by Ravenstein 
that ‘“‘females are more migratory than males’’.? Many studies of rural- 
urban migration indicate that a considerably larger proportion of females 
than of males leave the farms and rural areas for the city. Cities furnish 
increasing vocational opportunities for women. The rural areas offer 
little opportunity for economic independence or vocational achievement to 
young women, aside from teaching school. + 

Some features of this sample need to be pointed out before discussing 
the data on the subject of sex selection. Information for all individuals 
was obtained on the factor of sex. However, because information on the 
size of the community lived in at present is not known for 27 persons, the 
sample is cut down somewhat in the tables on distribution according to the 
size of present place of residence. 


TABLE 4. SrEx or FORMER STUDENTS IN RELATION TO PRESENT LOCATION WITHIN OR 
OUTSIDE THE SCHOOL DISTRICT 


Present location 


Sen Total Not in school Away at school 
In the Outside the Parents in 

district district district 

Number Number Number Number 
CLE GED ea vehoaist ai tet a wih einer 339 156 166 il¢ 
Uf) one 3, OR ae Ae ae ae 152 77 67 8 
ra ve il ee AS dios aa 187 79 99 9 

Per cent Per cent Per cent Per cent 
186512 a ee ee 100 100 ‘ 100 * 100 
eee eae Lecte ch. 2 ds Hae 45 49 40 47 
SES avtst (cates A es 55 51 60 oe 

Per cent Per cent Per cent Per cent 
Total or average........ 100 46 49 5 
Gy aw Se od SBN ES Rea ae 100 51 44 5 
(hyreats | OS PORE Fars, eee etn as 100 42 yaa) 5 


7Ravenstein, E.G. Thelaws of migration. Royal Statis.Soc. Journ. 48: 167-235. 1885. 
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It will be seen upon reference to table 4 that there are eleven per cent 
more females than males in this group of former students. Attendance 
at high school in this rural area has apparently been somewhat more a 
privilege of the girls than of the boys because a check of census figures 
for 1930 shows a preponderance of males in the county, in the age groups 
which would have contributed to the high-school group. There seems 
little reason to believe that this particular area should be strikingly dif- 
ferent from the other sections of the county in its sex ratio, and it must 
have as many or more males than females. It must be reasoned, therefore, 
that high-school attendance for one year or more operates as a sex-selective 
factor in this rural high school. 

This picture is not changing, since a tally reveals that all of the last 
five classes entering had a small preponderance of females. One possible 
explanation is that farm boys who finish eight grades are past the age of 
compulsory attendance and drop out of school without entering high 
school. Also more of the boys who entered high school at 15 dropped out 
of school when they became 16 without finishing the year. The girl 
feels she needs high school more for preparation for the vocation she will 
enter, whereas the boy who is learning his vocation by working with his 
father on the home farm, may feel that further schooling will not help him. 
Or, again, it may not be a volitional matter, but rather that the boy must 
leave school as soon as the law allows because he is needed on the farm. 

As a result of this preponderance of females in the sample, they com- 
prise a larger proportion than do the males both of those still in the com- 
munity and of those who have left. However, nineteen per cent more of 
those who have left are females, compared with only one per cent more 
females among those still in the district. Stated another way, nine per 
cent more of the girls than of the boys have left the district. 

Do the female migrants go to other rural areas or migrate to the cities? 
Data on rural and urban residence in relation to the factor of sex are given 
in table 5. The proportion of females among those resident in cities 
exceeds the proportion of males by 33 per cent, but among those resident 
in rural areas, the proportion of females exceeds the proportion of males 
by only 7 per cent. Nine per cent more of the females than of the males 
are now resident in cities. 

Grouping the rural residents into farm, and village and non-farm, gives 
an interesting reversal of proportions (table 6). For the first time one of 
the categories shows a preponderance of males, and that is among the 
farm residents. Eleven per cent more of those on farms are males. The 
greatest difference in the proportions of the sexes is found among the 
village and non-farm residents. There the females exceed the males by 
almost thirty per cent. Seventeen per cent more of the boys than of the 
girls reside on farms, but fourteen per cent more of the girls reside in villages 
or in non-farm residences, and nine per cent more of the girls than of the 
boys are in cities. 

A special tally shows that the preponderance of males on farms is due 
to the preponderance of males among those who have remained on farms 
in the district. When those on farms in the district are compared with 
those on farms outside the district it is found that men and women have 
moved in equal numbers to farms outside, but that larger numbers of the 
women than of the men have left the farms in this district. The farms of 
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TABLE 5. SEx or FORMER STUDENTS IN RELATION TO PRESENT LOCATION IN RURAL 
OR URBAN AREAS 


* Present location 
Sex otal 
In rural In cities In army 
areas or navy 
Number Number Number ee Number ages 
11 DAS Ae a as Par ngine n wn § 324 253 62 
Wiciiorne a, (opt e oe Ae bec c ccs 147 ily yal 9 
FICTION te ace co th eae 177 136 41 0 
Distribution of present location by sexes 
Per cent Per cent Per cent Per cent 
Re SALE 100 100 100 100 
1 WlEE 1/55 0 6, Boal ale ph i ea ce 45 46 34 100 
Pee Ce nud Sia Sie! Shs 5D 54 66 0 
Distribution of sexes by present location 
Per cent Per cent Per cent Per cent 
dlotalopaverage. ..554.- 100 78 19 
PR ee Pee ats RU gis ee 100 80* 14* 6 
Lak) ecm ae egrets oes ee 100 Ue 23% 0 


*These percentages are not directly comparable because of the 6 per cent of males in the army and navy. 
However, if this is eliminated the percentage of males in cities would be 15 and insrural areas 85. So far 
as migration is concerned, members of the army and navy may legitimately be classed with those in cities, 
in contrast to those in rural areas. 


TABLE 6. SEx oF FORMER STUDENTS IN RELATION TO PRESENT LOCATION ON FARMS, 
IN VILLAGES AND IN NON-FARM HoMES, OR IN URBAN AREAS 


Present location 


Sex Total : 
In villages ie In the army 
On farms and in non- In cities or navy 
farm homes 
Number Number Number Number Number 
S151 Fe eater ea lr ae A 324 139 114 62 
WENA a ee Ec a a ae 147 0 40 21 9 
Lnyia f) Ciae a ee ee, ne ae ike 7 62 74 41 0) 
Distribution of present location by sexes 
Per cent Per cent Per cent Per cent Per cent 
BG bclueeegas Cortes see trates ee 100 110 100 100 100 
DL LCT RT TRIS Gail ant nF Ne UR Picdeig 45 55 35 34 100 
LEVGSIaTA Lo ae gi St a RS bl aD ‘9489 45 65 66 b 0) 
Distribution of sexes by present location 
Per cent Per cent Per cent Per cent Per cent 
TOGA Pe hia ts eh Ls OO ee 100 43 535) 19 3 
VERIO ae ei heed OLED fat cttins « bis 100 53 27 14 6 


pp oe ee ne ee 100 35 42 23 0 
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the district sent more girls than boys to high school, but of the former 
students now residing on farms many more are men. Fifty-seven of a. 
hundred former students now resident on farms in the district are males, 
but only forty-three of a hundred students resident on farms at the time 
of attending high school were males. 

Almost all investigators find that males migrate greater distances 
than do females. The distance of migration from the school district in 
relation to sex is shown in table 7. These data support the findings of 
other investigators so far as movement outside the State is concerned. 
Males exceed females by fifty-five per cent among those who have left 
the State. This difference in proportion is reversed in the case of the 
group resident in other parts of Jefferson County outside the adjacent 
townships. The preponderance of females in this case is accounted for 
by their number in the city of Watertown, the county seat. 


TABLE 7. SEx oF FORMER STUDENTS IN RELATION TO THE DISTANCE FROM THE 
SCHOOL DISTRICT OF THEIR PRESENT LOCATION 


Distance from the district 


Sex Total in the Th Elsewhere Tr Elsewhere | Elsewhere 
school adj aca 7a Fe sito adjacent ie — A so 
: district townships County counties State States 
Number Number Number Number Number Number Number 
nO tal ae uo 173 38 36 18 42 18 
Wiel Gem casi ain “ 147 85 a | 8 4 15 14 
eIriale univ otc ton 178 88 17 28 14 27 4 


Distribution of distance from the district by sexes 


Per cent Per cent Per cent Per cent Per cent Per cent Per cent 


Bio talea at. earn 100 100 100 100 100 100 100 
INIERLE Citrtttrt eu a ae 45 49 55 22 22 36 78 
EEO TAU Ge ieee once a tas 65 ol 45 78 78 64 22 


Distribution of sexes by distance from the district 


» Per cent Per cent Per cent Per ‘cent Per cent Per cent Per cent 


Total or 
average...... 100 52 1 ll 6 13 6 
INFRLER cc. t hve wn 100 58 14 5 3 10 10 
NESTE, Ar aie ct Gav 100 49 10 16 8 15 2 


It is evident from these data that there are sex differences in distance of 
migration. More of the women have migrated greater distances from the 
district until state boundaries are reached, but beyond that the men 
predominate among the migrants. 

In summary of this section on sex as a factor in migration, using migrant 
and non-migrant for comparison, it can be said: 


1. There are 11 per cent more women than men in this group of former 
high-school students. 

2. Nine per cent more of the women than of the men have migrated 
from the district and are not now in school, 
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Nine per cent more of the women than of the men have migrated to 

cities. 

4. A much smaller proportion of the women than of the men are on 
farms. It is true, of course, that a Slightly larger proportion of the 
men than of the women lived on farms while going to high school, but 
the difference was not nearly as great as between the proportions of 
the two sexes now residing on farms, which is 17 per cent. 

5. The proportion of these women students now living in villages or 
in non-farm residences exceeds the proportion of males residing 

_ there by 15 per cent. 

6. A larger proportion of the women students have migrated from the 

county but a larger proportion of the men have gone outside the State. 


. ACHIEVEMENT IN SCHOOL WORK IN RELATION TO MIGRATION 


One of the primary purposes of this study is to test the hypothesis 
that rural-urban migration is increasing the proportion of the less mentally 
able in the rural population because the city attracts the most capable 
rural young people. Various measures have been used in comparing 
the ability of migrants and non-migrants. Gist and Clark used the results 
of Terman Intelligence Tests taken in rural high schools.8 Otto Klineberg 
used an average of school grades at elementary level.° Mueller, in his 
study of migrants from villages in Germany, used the grades in the three 
subjects which all students were required to take.19 Almost all studies 
compare migrants with non-migrants on the basis of the number of years 
of schooling they have had. Occupations followed by migrants and non- 
migrants are widely used as indicators of mental ability. 

In this study grades achieved in high school have been used as indicators 
of certain qualities, attitudes, and achievements, the decrease of which 
in any great degree impoverishes a community. 

It is recognized that school achievement cannot be safely used as a 
measure of “‘intelligence’, if the latter implies innate mental ability. 
Furthermore, it is recognized that bookish and docile pupils tend to favor 
formal school studies and to go into vocations for which their scholastic 
accomplishments qualify them. It is also true that formal schooling is an 
index of social and economic factors as well as aptitude for education, 
which factors have not been associated in this study except as indicated 
by the schooling of the parents." In spite of these qualifications it is true 
that there is a considerable mass of evidence, not however undisputed, 
that amount of schooling and achievement in school studies are related 
to achievement in later life, and that scholastic ability is, by and large, as 
good an index of mental ability as has yet been found. It may well be 
that a different type of mental ability and other personality characteristics 

8Gist, Noel P., and Clark, Carroll D. Intelligence as a selective factor in rural-urban migrations. 
Amer. journ. soc. 44: 36-58. 1938. . 

Professor Gist writes that he and his collaborators, Pihlblad and ‘Gregory, have collected data on ap- 
proximately 5000 former high-school students with their grades and movement and occupational choice. 
He advises that the scholastic index of former high-school students who migrated to urban communities is 
significantly higher than the index for individuals who are now living on farms. The sample representing 
rural-non-farm communities has a higher index than that of the farm group but is slightly lower than for 
the urban group. He expects to publish a report on these data shortly. 

9Klineberg, Otto. The intelligence of migrants. Amer. soc. rev. 3:218-224. 1936. 

10Mueller, Josef. Siebungvorgange bei der abwanderung vom dorfe. Archiv fur Bevolkerungswis- 
senschaft (Volkskunde) und Bevolkerungspolitik 71:33-54. 1937. 

Selective character in American education, by George G. Counts. 1922. 


For the ideas embodied in this paragraph the author is indebted to Dr. Thomas L. Bayne of the Depart- 
ment of Rural Education, Cornell University. 
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are more essential for farming than for the occupations in which scholastic 
ability is important. Ratings of scholastic ability have been developed 
to measure the latter rather than the former. It is possible that those 
superior scholastically might not make as successful farmers as do those 
with lower school grades but who are superior in other characteristics 
essential for agriculture; but this is a hypothesis which requires verification. 

The section on method explains how the grades achieved in high school 
were used in locating the students in ranks by fourths. It will be recalled 
that position in the first, or upper, fourth means greater success, while the 
lowest fourth indicates low position in relation to fellow classmates. 

These ranks by fourths were established for some on the basis of only 
one year’s record while for others grades for four or five years were used, 
depending upon the period of attendance at the academy. 

It will be seen from table 8 that those who have spent fewer years at 
Union Academy tend to be somewhat less able academically. 

This raises the question whether some of the lower ranking is due to 
change to a new school or actually to less ability. However, a study of 
the record of these students shows that 40 of them, or less than 10 per cent, 
enrolled in Union Academy after their freshman year. A check of the 
average ranks of these students reveals that they have a wide range and 
several of them do overcome the disadvantage of transfer in the middle of 
their high-school careers and do obtain better than average ranks. 


TABLE 8. NuMBER oF YEARS SPENT AT UNION ACADEMY BY FORMER STUDENTS, IN 
RELATION TO RANK BY FOURTHS IN CLASS 


Number of years at Union Academy 


Rank in fourths Total 
of class 
1 2 3 4 5 6 
Number Number Number Number Number Number Number 
Ti urult cnaeenre were, - 408 91 68 51 br 77 4 
ik < Wuic pg b's Uae SMa ge 100 12 " 17 43 21 0 
2 Ne: Pat Seek 100 14 19 9 34 24 0 
SSOP NE Oe Pe oy eis 101 16 14 1 29 24 3 
A EE EON ea =o Oe 107 49 28 10 1d 8 1 
Per cent Per cent Per cent Per cent Per cent Per cent Per cent 
dl rok ei ey ee ae ee 100 100 100 100 100 100 100 
2 ees at ae ee 24 13 10 33 ot 27 0 
IEEE a ar 6 SN 25 ls 28 18 29 32 0 
ae ter eee in Thee ha 25 18 21 29 25 =f 75 
NS eee ee, eae eee 26 54 41 20 9 10 25 


Far more of the short terms of attendance at Union Academy are due 
to dropping out or removal after starting as freshmen; hence, so far as 
short terms of attendance at Union Academy are associated with lower 
grades, little of this can be attributed to mobility. 


Class rank and migration from the community 


Though low grades do not appear to be related to mobility in the parental 
household, what of their relation to the migration of the student himself? 
In table 9 is given the rank distribution of this group of former students on 
the basis of whether they are still in the district. 


“Tt will be noticed that these fourths are not even. This is due to the fact that no students were elimi- 
nated at the time the divisions of the classes into fourths were made. Since then the students still in high 
school, the deceased, and those who left with their parents have been removed from the sample, with the 
Sp A by chance a greater number was taken from the second and fourth fourths than from the frst 
an ird. , 
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Years at Per Cent 
Academy 13 1S 18 54 
ii tH 
10 
Z 
3 
4 
5 
Class Rank 
First Second Third Fourth. 
Fourth ae ae Porth =. Pan se 


FIGURE 3. PERCENTAGE OF FORMER STUDENTS IN DIFFERENT CLASS RANKS, BY NUMBER 
OF YEARS IN. BELLEVILLE UNION ACADEMY 


TABLE 9. Rank By Fourtus oF CLass of FoRMER STUDENTS IN RELATION TO 
PRESENT LOCATION WITHIN OR OUTSIDE THE SCHOOL DISTRICT 


Present location 


Rank in fourths of class Total Not in school ; Away at school 
In the Outside the Parents in 
district district district 
Number Number Number Number 
Ota ae, Meee te te. torture oe 339 156 166 il? 
A Ane ee, St Oe Bh: hg 8 86 35 41 10 
CT OT Side, Bae 8 PORES 84 34 46 4 
SPM eth ows PMR ae or es 87 39 47 1 
A Ae rh RETR ELS, BS dk 82 48 32 2 
Per cent Per cent Per cent Per cent 
FeOUaWE yee see st toe fy 100 100 100 100 
ee UN Cake a oe omar ie Git oe ee oe 25 DD, 25 58 
Sd * Mis |e lt ean Sate ee 75s 22 28 24 
DO CR Re. ee 26 25 28 6 
Ate Aes fee), Seek bere 24 oil 19 1 


The evidence in table 9 seems to indicate a slight trend for more of those 
with higher class rank to leave the district. The interpretation is com- 
plicated by the fact that 17 are now away at school, and they cannot be 
fairly classed as residing either within or outside the district, for two-thirds: 
of them (see table 19) will leave the district as soon as they finish their 
schooling, while four-fifths of them rank in the upper half. If they are 
classed as residing in the district, which is their legal residence, the pro- 
portion of those with high grades residing in the district is unduly raised. 
Therefore those away at school are classed as two-thirds resident outside 
the district and one-third within, which seems the most equitable manner 
of taking them into consideration. When this is done, the upper and 
lower halves by class rank are distributed as to residence as shown in table 
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Present P 
LocatiorL er Cent 
ete Maa Zz Des ths) 31 
In the district zt ae | 
Outside 
the district 
Away at school 
= eee Class Rank : 
irst om i Fo 
Fourth J Fourth, Mini Fourth Sark aE 


FIGURE 4. PERCENTAGE OF FORMER STUDENTS IN DIFFERENT CLASS RANKS, BY PRESENT 
PLACE OF RESIDENCE INSIDE OR OUTSIDE THE DISTRICT 


TABLE 10. RANK OF FORMER STUDENTS IN UPPER AND LOWER HALVES IN RELATION 
TO PRESENT LOCATION WITHIN OR OUTSIDE THE SCHOOL DISTRICT, ADJUSTED FOR 
THOSE AWAY AT SCHOOL* 


Present location 


Class rank Total ; 
In the district Outside the 

district 

Ee rcey tz eG Number Number Number 
Ha Ba Ses AP Ra SP a a Sak Re bon AE Re 339 161 178 
MB PONS PALL i srs IR 9 Page sw Se & Cas Bue need wit ew, ale er 170 73 97 
NBG Wer Malta stats ene. Pee Se ee ee Len eee 169 88 81 

Per cent Per cent Per cent 
ANopehe epee mae, Seas een Dewan A a Ree 100 100 100 
LICE ME Sak 5c Aghc. Puma evs 2 y ER ae See Rg 50 45 54 
TSO Were ere, ter vay as aN Nei ceed Sneha oe see era Ree 50 55 46 


*Coefficient of association =0.11 


10. This indicates a very slight degree of association between rank and pres- 
ent place of residence. 

It has been shown (table 8) that many of those who do not complete 
high school are in the lower half of their class rank, and that those who 
complete four years of high school, or more, have the higher ranks and are 
more likely to leave the community. This raised the question as to 
whether those who drop out of high school might show more tendency to 
remain in the district and thus account for more of the students with 
lower class rank to be found in the district. These relations were tabulated 
and are given in tables 11 and 12, which include only the 339 students who 
did not migrate with their parents. Table 12 was computed by classing 
those away at school with those residing within and outside the district, 
as was done in table 10. These tables show clearly that of those who re- 
main in high school only one to three years a larger proportion of those 
with low grades tend to remain in the district. Taking them as a total 
(158 in number), there is a coefficient of association of 0.31 between resi- 
dence in the district and lower class rank, as compared with residence out- 
side the district and higher class rank. 

On the other hand, those who complete four years of high school and 
go no further are much less likely to show this trend, the coefficient of 
association being only 0.20 (though this may be due to chance); while those 
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who go on to colleges or other schools beyond high school have a very 
definite trend for the best students to leave the district, the coefficient of 
association being 0.34. Thus it may bessafely concluded that those who 
drop out of high school (49 per cent of the total) and those who go on to 
college or other schools (14 per cent), have a definite tendency to leave the 
district if they are in the upper halves of their classes. It should be noted 
that these two classes form 63 per cent of the total sample, or nearly two- 
thirds. On the other hand, among those who complete high school and 
go no further, there is much less difference between the grades of those who 
remain in the district and those who leave it. 

Thus the district appears to be losing slightly more of its more able 
youth, as measured by achievement in school, than it is keeping. 

However, as it was interesting to speculate on the extent of future 
migration from this group, using the data on the older age groups as a 
basis for estimates, it is doubly interesting to make similar estimates, on 
the extent of selectivity on the basis of mental ability (as indicated by 


TABLE 13. Crass RAnKs oF FORMER STUDENTS IN RELATION TO LOCATION WITHIN 
OR OUTSIDE THE DISTRICT, BY AGE GROUPS 


Present location 


Class ranks Total 
In the Outside the Away at 
district district school 
Number Number Number Number 
Under 21: 

EOLA erway doer MT A toe ake che 84 49 24 ial 
MED ers el comers ant Rarer ues Ba iss 38 23 7 8 
WO Weltlalioe ere cee et te amt a 46 26 17 3 

Per cent Per cent Per cent Per cent 

boy fail ear Re ie Ne Pe oe 100 100 100 100 
DET a lth. coe.s, Ae oe eed he bret «2 45 , 47 29 73 
WO weruhlaniegecete., meme on Met. ye ee es {5955 De (al 27 

“pA L.O SVCTARE ys ices ns ek Seas 100 58 29 13 
MPI Gree ese he Mee Bess clin the atic BIR he 100 61 18 ; 21 
EG Wet. Ilaliiyeeeentne Meee Steed a sot asda 100 56 B30 ue 

Number Number Number Number 
21-25: 

Once tet leeds eee, Neca TE RIB tek he ae 104 43 15) 6 
CUT 18 ea oe 58 21 31 6 
MPO WICE Allie nen ech ade tial, hace evi ien 46 22 24 0 

Per cent Per cent Per cent Per cent 

PUCSU DLE MCA ak eRe, ein Ghee on senate no 100 100 100 100 
NEYO te AI ie tt) Pane ake ker d bith Ys 56 49 56 100 
OW ClaliaLt sea ry Mes, cack: Aten 44 51 44 0 

(ROLAL Gi AVElASE:,. 04). age eee 100 41 53 6 
URINE RL eid. 7 0 cu wlohe nae oaks As} 100 36 c 54 10 
BOWEL Alte Masts ee < hae rhs 100 48 yee 0 

Number Number Number Number 
26 and over: 

OS Rie bia oa ye BB ere A ORE os ee > 143 64 — 79 i 0 
RETO NRE oe ed, ek CARA Bs Ca; rg o5.)* 46 0 
MAI OR LRUAE Ges 505 tet oe Week, Be og Se (pe 39 33 0 

a Per cent Per cent Per cent Per cent 

PLiCr GCA Ancaaiteatode a Hl <ite eed ee. 2: 100 100 100 0 
ROD R Tigikc. Wes Va aad Whi sd heels 50 39 58 0) 
Teer, Hilt tee ite 20 eee 5 8 a9 50 61 42 0 

SOEGL OF BVETARE oie Ho eid cece ct wie ws 100 45 55 0 
RICIICN BIERE Hs eaten tes ee taicie tes wie 100 35 65 0 
EOWEE TIL Caett atic Rhee Jeet etches 100 54 46 0 
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school grades) in the future migrations. It was found that for those now 
26 years of age and over, 65 per cent of those who were in the upper 
halves of their classes when in school have migrated (table 13). On the 
other hand, only 46 per cent of the lower-half members of this age group 
have left. 

It may be that this factor continues to increase in effect even after 26, 
and more than 65 per cent of the upper level of the group now 26 and over, 
which is actually a range of 26 to 38, may be migrants by the time they 
are 36 to 48 (ten years from now). Therefore, it may be that to make an 
estimate for the next ten years of the effect of the factor of ability as a 
selector of migrants, the proportion from the upper rank who will have 
migrated from the group now 26 to 30 should be increased. However, 
if it is assumed that the porportions will remain the same for the group 
now 26 and over, and that the younger group will be affected by the 
operation of this factor as the older has, it can be said that ten years 
hence, 65 per cent of those who were in the upper halves of their classes 
will have migrated, as compared with only 46 per cent of those from the 
lower halves. Stated conversely, only 35 per cent of the more able will 
still be in the district, and 54 per cent of the less able will still be there. 


Location with reference to rural and urban areas 


The data given above apply only to differences between those still 
resident in this school district and those who have moved from it. This 
study has not furnished data for testing the hypothesis that rural-urban 
migration results in a loss of the better elements in the rural population, 
because not all who have left the district have also left the farm or the rural 
areas. Comparison between the former students who are now resident in 
rural areas and those in cities is given in table 14. 


TABLE 14. Crass Ranks, BY FouRTHS, OF FORMER STUDENTS IN RELATION TO 
PRESENT LOCATION IN RURAL OR URBAN AREAS 


Present location 


Rank in fourths of class Total 
In rural In cities In army 
areas or navy 
Number Number Number Number 
PIO UD ae eet ied KA: & eos ape ARE ARIE ere 320 253 62 5 
Genrer EN bo 7 <a te I eR 84 64 19 1 
hy ss a) Ce: Ao ee Sem i a tes SAYRE Yee 80 59 20 1 
MAE rie LR hs RN RO Pe Ene 8] 62 7 2 
Ee a ees Se NS RR pi eee tig eae 15 68 6 1 
Per cent Per cent Per cent Per cent 
EINES EEUL ite nel CWntkad Reem Na eae ie 100 100 100 100 
Te crn cate Ck TA CNA So ae ree Ath 2a 26 S71 * 
Raat Be Eee AOR sah va RE ve Ee Moe eR 20 23 32 * 
RS AP NAA va tA Rea a A ict oak o's ROA ZO 20 27 * 
hi Ree TENN 5 ere Meee kta Tele Sua we ve 23 27 10 * 
ica iiessiiaiabetiantd 


*Numbers too small to figure percentages on them. 


The most striking difference in proportions is in the lowest fourth. 
Twenty-seven per cent of those now in rural areas were in the lowest 
fourth while in school, but only ten per cent of those now in cities were 
from this level. There is a difference of only 5 per cent between the two 
groups in the proportions from the first fourth in favor of cities. It should 
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Ficure 5. PERCENTAGE OF FORMER STUDENTS IN DIFFERENT CLASS RANKS, BY PRESENT 
PLACE OF RESIDENCE IN RURAL AREAS OR CITIES 


be pointed out also that the group labeled “away at school” in the previous 
table has been included among the residents of rural areas in this table, 
tending therefore to raise the proportion from the upper levels. 


There are apparently greater differences between those in rural areas 
and those in cities than between those who have left this school district 
and those still in it. This indicates that among those who are going out 
from the district an additional selective process is going on sorting out 
those who go to other rural areas. Taking the sample as a whole, other 
rural areas are getting only slightly more of the better students than are 
staying in the district itself, and the city is getting considerably more. 


Location with reference to farm, village, and city 


In discussing rural territory, farm, non-farm and village have been in- 
cluded therein. Does this classification obscure what is happening with 
regard to the farm population itself? 

If the students classified as residing in rural areas are separated into 
the two classes (farm, and village and non-farm), the distributions shown 
in table 15 result. There are only nine non-farm residents in this group; 
that is, those living in the open-country but not on a farm. | 


TABLE 15. Crass Ranks, By Fourtus, oF FoRMER STUDENTS IN RELATION TO 
PRESENT LOCATION ON FARMS, IN VILLAGES AND IN NON-FARM HOMES, OR IN URBAN 
_ AREAS 


Present location 


Rank in fourths Total 
of class In villages In army 
On farms and non- In cities or navy 
farm homes 
Number Number Number Number Number 
EL OEE st wistenae idaue ie 320 139 114 62 5 
AR idals cid od one 84 31 33 19 1 
eri FSi nese 80 34 25 ¢ 20 i 1 
PRE 1 Ed a, she, es 81 33 29 il 2 
A nT RA ck ee itee ae 75 41 PAE 6 1 
Per cent Per cent Per cent Per cent Per cent 
BOREL co. . mY ete ee 100 100 100 100 100 
OY SN ee. Fa has eae 27 Ze 28 31 re 
RAN tae PLA) aoe «8 25 25 ae o2 * 
od viyieh cee ca ies 25 24 26 27 * 
: fa ¢ [are On Peiae ey ele! 2 23 29 24 10 * 


*Numbers too small to figure percentages on them. 
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It is seen that the farm residents include a larger proportion of former 
students who have not done so well in school than do the residents of the 
village or of the city. The smallest proportion of those on farms is from 
the top fourth, and the largest proportion, from the lowest fourth. The 
village has a larger proportion than the farm from the upper fourth. On 
the other hand the city has about the same proportions of all the fourths 
except the lowest, and its proportion of that fourth is only one-third of 
that for the farms. Of 100 who were in the first fourth, 31 are now in 
cities, but only 10 of 100 from the lowest fourth are in cities. On the 
other hand, 22 of 100 students of the top fourth are on farms and 29 of 100 
from the lower fourth are on farms. 

This completes the analysis of the relation of class rank in school to 
present place of residence. In summary these data show: 


1. That the school district is losing slightly more of its more able stu- 
dents, as measured by school grades, than it is keeping. It is still 
retaining a large proportion of the able students, but a larger pro- 
portion of its less able. 

2. When present place of residence ts considered in terms of rural and 
urban differences, rank in school grades seems to be a significant 
factor. Here the greatest differences are found in the distribution 
of the lowest-ranking students. Though the lower-ranking students 
are moving out of this school district in nearly the same proportions 
as are the better students, they are not moving out of rural areas to 
the same extent that better students are. The selectivity appears 
to be of the less able by the rural areas, rather than of the more able 
by the city. The number of the more able who are away at school 
makes the distribution of these upper-fourth groups less clear than 
that of the lower groups. 

_ 3. The farm population, as compared with that of the village and the 
city, has somewhat fewer of the highest rank, and has somewhat 
more than the village and considerably more than the city of those 
from the lowest group. 


YEARS OF SCHOOLING IN RELATION TO PRESENT PLACE OF RESIDENCE 


One of the most widely-used measures for comparing migrants and non- 
migrants is the number of years of schooling they have had. 

For this group of former students, the number of years of schooling 
completed and the class rank achieved are closely related. This is similar 
to the finding mentioned previously that those who had spent fewer years 
at Union Academy tended to be in the lower fourths of their classes. 
This also checks with the numerous studies which show the selectivity 
of the school on the basis of scholastic ability. Fewer and fewer of those 
who make low scores on mental tests are found as one moves from elemen- 
tary school to high school, and through high school to college. This 
states in another way the correlation between grades and intelligence, for 
some success in making grades is essential to remaining in school. 

It is seen from table 16 that only nine per cent of those who do not 
finish high school are in the top fourth, but somewhat more than half of 
those who do not finish are in the bottom fourth, and three of four of them 
are in the lower half of their classes. 
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TABLE 16. Schoo, Ranks or ForMER STUDENTS IN RELATION TO 
SCHOOLING COMPLETED 
;' Schooling completed 
_Rank in fourths erat 
of class Some high | Four years Some College Trade 
school of high college graduate school 
school 
Number Number Number Number Number Number 
ROE. Pes et SBN 104 167 3 18 13 
IP ich aA Ae gee 91 9 45 20 2 5 
Ph RRA Ae re aes ESS 86 16 56 9 3 2 
See ee he 80 ae 46 4 0 5 
2 SE oan 80 54 20 2 3 1 
Per cent Per cent Per cent Per cent Per cent Per pein 
MO tales s as sake cee 100 100 100 100 100 100 
eee tei a i ee ee 7 9 i 57 66 39 
Ee Pe ae ae 25 15 33 26 Ue 15 
Co Oke A re are ae a ae 24 24 28 11 0 38 
Lk aS ae ee oe em 24 52 1 6 1u7/ 8 


On the other hand, 83 per cent of those who graduate from college are 
from the upper half of their classes. There is a pronounced relation be- 
tween the number of years spent in school and the grades received. At 
least this is true up to the completion of high school. But beyond that, 
economic factors probably also have their effect. 

Four-fifths of these former students received no training beyond high 
school. Another ten per cent received some college training, but only 
five per cent graduated from college. The others went to trade school, 
which includes business college, short course in agriculture, or nurse’s 
training. Most of those who went to college were in the top ranks in high 
school, but not all of them. In other words, high grades are not the only 
determinant of whether one goes to college; but without good grades there 
is even less likelihood. 

The total students who had four years of high school or less, and those 
with more than a high-school education, were grouped into those in the 
upper and lower halves of their classes by rank (as given in table 16). 
This is shown in table 17. 


TABLE 17. RELATION oF RANK IN CLASS TO AMOUNT OF SCHOOLING 


Attended high College or 
eee re school only trade school Total 

Number Number Number 
EE AME ged eae te ree bae hie KR ook cs 126 51 177 
RW CNM RIEL S fF, Largerae gh arr biits he to Ee bea ee, 145 15 160 
Af 5 BE OO oA ok aire Sg ly a oe 271 66 ayart 

Per cent ‘ Per cent Per cent 
ORT ey eit nh ok ae 46 rks 52 
Mee WEL Helis ea wae na Pee Oi eee pen aie osc 54 23 48 
OMe Ie LAP ae EC een oe ee See 100 100 100 


The coefficient of association between these two factors of rank and more 
than high-school training is +0.59, showing a high degree of association 


between them. 


7 
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Because of this relationship between class rank and number of years of 
schooling completed, there is a possibility that similar qualities are meas- 
ured in these two sections. 

Before proceeding to a comparison of migrant with non-migrant on the 
basis of years of schooling, it should be pointed out that the data for this 
factor are available for a smaller number of students than in the case of 
the other factors already discussed. There is a tendency for those for 
whom these data are lacking to rank mostly in the lower fourths. It 
therefore follows that because of the relationship between class ranks 
and years of schooling discussed above, the cases for whom data are lacking 
have fewer years of schooling. Consequently the tables to follow may 
present a more favorable picture of the schooling of this group of former 
students than actually exists. 

In table 18 it is shown that a larger proportion of those who left the 
community than of those who remained had training beyond high school. 
Nearly one-fourth of the group now out of the community have had training 
beyond high school, but only about one-eighth of those who are still there 
have had additional training. 


TABLE 18. AMOUNT OF SCHOOLING OF FORMER STUDENTS IN RELATION TO PRESENT 
LOCATION WITHIN OR OUTSIDE THE SCHOOL DISTRICT 


Present location Away at 
school 
Amount of schooling Total Not in school 
phegier 
in the 
In the Outside the district 
district district 
Read ai Number Number Number Number 
A Ray ce eoe ee ik Meter Men peat ie OES RC Sem ke 302 14 37 : hg 
SHS Nigh SCHOGN 6 esis Gy LA ew Was Sas Pe ees 93 48 44 1 
Four years high school. ..........-.e ees seuss 152 83 60 9 
Some college or normal school............+5+- 30 9 14 “f 
College or normal-school graduate.........-.. 15 6 9 0 
TEATS SCHOOL a Gi eke ie ORS Cs hee OES 12 2 10 0 


Distribution of present location by amount of schooling 


Per cent Per cent Per cent Per ceni 
DOEAAL bos dbo NE ey ROE MEAG Ais 8 100 100 100 100 
Some high School... sho Miia Gas tse ee 31 32 32 6 
Four years high school... 1... 2.05. .scseennes 50 57 44 53 
Some college or normal school............++5: 10 6 : 10 41 
College or normal-school graduate...........-. ° 4 7 0 
Trwmde echool.. 6S Naa on hak oe se Ee Ou 4 1 7 0 


Distribution of amount of schooling by present location 


Per cent Per cent Per cent Per cent 
Total Cf VOPETO. ss ¥xhiae wkd ence dls ed eee 100 49 45 
Some high echoed) <.n4e Ms visi Cees sewn ten 100 52 47 1 
Four years high school, .. 0.6 cesses ewes ens 100 54 40 6 
Some college or normal school..............-. 100 30 47 23 
College or normal-school graduate............ 100 40 60 0 
TAGE SUNOUL) V0.5 Cae PR EE aS Ca eS 100 17 83 0 


Of those who did not go beyond high school, 44 per cent are now outside 
the district, while 66 per cent of those who went beyond high school have 
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FIGURE 6. PERCENTAGE OF FORMER STUDENTS INSIDE OR OUTSIDE THE DISTRICT Bx 
AMOUNT OF SCHOOLING 


moved from the district, as shown in table 19. The coefficient of associa- 
tion between the two factors of amount of schooling and present place of 
residence is +0.42, showing a considerable relationship. 


TABLE 19. RELATION BETWEEN AMOUNT OF SCHOOLING AND PRESENT 
PLACE OF RESIDENCE* 


f : Attended high College or 
Present place of residence eehaol cule eadeecioel Total 

Number Number Number 
Piacneacistricte sce bier Bene itor lent 17 148 
Giisside the-Gistrice wana. oe cee iia ee yee 104 Bo 137 
Ayo a tg ee BE ned ed BPS Ig a tate Se US ae 7g ee Be 235 50 285 

Per cent Per cent Per cent 
rt iercistrict.. baie ante Mee ich eotiats es 56 34 52 
Dutsidesthe aistricte. vere se eee woh dela alee 44 66 48 
Lis GAL Meese a Me ee NE FAs ERE e Baal oe 100 100 100 


*Coefficient of association +0.419 


Because of concern over the possible bias introduced by lack of infor- 
mation on some of the cases, estimates were computed for them on the 
basis of their class ranks; the proportion among the migrants of those with 
no training beyond high school was increased by three per cent. However, 
this still leaves a nine-per-cent difference between migrants and non- 
migrants in the proportions of those with advanced training. 

About the same proportions of the two groups, those who have left 
and those still in the district, have not finished high school. If this were 
corrected on the basis of estimated distribution of those whose advanced 
schooling was unknown, the proportion of the migrants who had not 
finished high school would be increased by three per cent. 

It appears that the group who have left represent greater extremes— 
more who have not finished high school and more who have gone on to 
college and other schools. The community may be slightly disadvantaged 
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by having a smaller proportion of college-trained residents return to it 
than leave it permanently. 

Only 12 per cent of those now in the community went away for addi- 
tional schooling, but 24 per cent of those who are now resident elsewhere 
had additional schooling. If this same sample were studied ten years 
from now, the proportion with advanced training among those who had 
left the district would be even greater, for 70 per cent of those now away 
at school would also be gone. To send its sons and daughters on to school 
is a rather sure way for this community to lose them. 

Turning next to the rural-urban comparisons (table 20), much greater 
differences are seen than in comparisons between those still in the district 
and those who have left it. This, it will be recalled, was also true in the 
analysis by class rank. 


TABLE 20. YEARS OF SCHOOLING IN RELATION TO PRESENT LOCATION IN RURAL OR 
URBAN AREAS 


Present location 


Years of schooling Total 

In rural In cities In army 

areas or navy 

Pet Number Number Number Number 
SEGRE ec. a Canes PURE FERRED CR Oe: Gee 294 DEY 53 9 
PORNO IN ASOMOIe a; lock Runes 5 UA sa dades ake 92 CE 12 3 
Pour years high) School. cn 8 ove ore hn ee 147 120 21 6 
Some college or normial school...... edhe ci me 29 22 7 0 
College or normal-school graduate............ 15 9 6 0 
BEAD SOHO Sir ea-ane SE Ee ees 11 4 a 0 

Per cent Per cent Per cent Per cent 
GUO L seth, ier Le er Pes ee ioe bee 100 100 100 100 
Pagina HIG SCHOOL Wh. +205 Ue Reel nd aul x cask ede 31 33 eas} oe 
MOUr Years inhi SChOaly yaad cannes la en ot 50 51 40 67 
Some college or normal school................ 10 10 13 0 
College or normal-school graduate............ 5 4 14. 0 
MEE BOMGUI Stee UN cert CACO fe ba fuente 4 2 13 0 


The proportion of those in rural areas who have not finished high school 
exceeds by 11 per cent the proportion of this class for those resident in 
cities. Furthermore 38 per cent of those former students who are now in 
cities have had training beyond high school, but only 15 per cent of those 
in rural areas have had such training. 

It should also be pointed out that the students who are now away at 
school are included in the two groups some college or normal school and 
trade school. They are also included in rural residents. This tends to 
raise the level for the rural areas and for the district at this particular time, 
but, as pointed out earlier, the district will eventually lose a large number 
of them. 

It was found in the analysis of the relation of present location and class- 
rank distribution that the differences between the farm and city were 
considerably greater than the differences between all rural and city. Like- 
wise, when location and number of years of schooling are related, the dif- 
ferences between farm and city are marked (table 21). A larger proportion 
of those now on farms than of those in villages or cities have not completed 
high school. Twenty-four per cent more of those in cities than of those 
on farms have had training beyond high school. 
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TABLE 21. YEARS oF SCHOOLING OF FORMER STUDENTS IN RELATION TO PRESENT 
LOCATION ON FARMS, IN VILLAGES AND IN NON-FARM HOMES, OR IN URBAN AREAS 


Present location 
Years of schooling Total , 
In villages In the army 
On farms and non- In cities or navy 
farm homes 
Number Number Number Number Nabhan ie 
ABNEY IRA TOW, Sel EPR, SP Tae a gf 294 LO 105 53 9 
Somepaisnuschooln. aes sss hoe 92 47 30 12 3 
Poursvears highschool. 9. 4...4.0 147 63 57 MI 6 
Some college or normal school... 29 13 9 Uf O 
College or normal-school graduate 15 3 6 6 0 
piraAdessehooll: orci cave Sree eee ee 11 1 3 Uf 0 
Per cent Per cent Per cent Per cent Per cent 
pO Gals Wirt + tebe), cote otc sted ee ee 100 100 100 100 100 
Some high schoolii: = 05.0%. 0.4%. | 31 37 29 23 33 
Rour years high school 5 o.+.. <6 os 50 49 5S 40 67 
Some college or normal school... 10 10 9 13 
College or normal-school graduate 5 33 6 11 
TR EYG es Se) OKO Lane fy mec NEe ee Ce 4 1 3 13 


It should be pointed out, too, that this group of students represents 
some selection on the basis of number of years of schooling since only those 
who finished at least one year of high school were included. All those who 
dropped out with less than that were eliminated because a satisfactory 
average grade could not be obtained for them. 

One other aspect of analysis of present place of residence in relation to 
number of years of schooling remains—distance from high school attended. 
The question is, are those who have had more years of schooling farther 
femoved irom the district: ' Do the county and State}-as well ‘as ‘the 
district, lose more of their better-educated young people than they keep? 
The answer is readily apparent in table 22. Again it should be mentioned 
that those away at college are classified as in the district. This tends to 
swell the proportion of those resident in the district who have had training 
beyond high school. It must be kept in mind this is not a permanent 
situation for this sample. 

It will be recalled that the adjacent townships drew more of those who 
ranked in the lower fourths, and it is seen that they also have a larger pro- 
portion of those who have not completed high school than has any other 
area and they have a smaller proportion of those who have had training 
beyond high school. 

The areas outside Jefferson County and the three adjacent counties get 
the best-educated of this group of former students. Thirty-eight per cent 
of those there have had training beyond high school. The area outside 
New York State also attracts a large proportion of the better-schooled, and 
a few of those who do not finish high school. , 

In summary of this section on the relationship between the number of 
school grades completed and present location it appears that years of 
schooling does not function as a selective factor in migration from this 
rural district until schooling beyond high school is considered. 

It has been seen that about as many of those who moved from the district 
as of those who remained in it failed to finish high school. However, when 
considering movement from rural areas to cities, failure to finish high school 
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TABLE 22. AMOUNT OF SCHOOLING OF FORMER STUDENTS IN RELATION TO THE 
DISTANCE OF THEIR PRESENT LOCATION FROM THE DISTRICT 


Present location 


Else-. Else- Fise- 

Amount of schooling Total In the In ad- where ieee where where 

school | Jacent in jacent in in the 

district | town- | Jeffer- | counties} New United 

ships son York States 

County State 

ace Number | Number | Number | Number | Number | Number | Number 
SBloycrsy Wie Se Neamt tor cetn Reena ras) Zo 294 165 32 29 16 34 18 
BOmMesaigheschnOol weaken taser eine: 92 49 is: 8 6 9 5 
Hour vearsegh schoolse suerte me 147 92 14 13 8 12 8 
Some college or normal school...... 29 16 1 4 0 ¥ 1 
College or normal-school graduate... 15 6 0 0 2 S 4 
BER ACENSCHOO)";., Senha ae-cueneuete eatin trek 11 2 2 4 0 3 0 


Distribution of present location by amount of schooling 


Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cenit 


SBos ete Baer any ERR ee ca nn mips 100 100 100 100 100 100 100 
Omer hite Hi SCHOOMs eke ccs a eiedeg ean cto 31 30 47 28 38 26 28 
Pourryears high; ScHOON. a.cr. se ae 49 So 44 44 50 35 44 
Some college or normal school...... 10 10 \3 14 21 6 
College or normal-school graduate... 6 4 12 9 22 
siracersehool- Mee, ia Aa. freuen ete 4. 1 6 14 9 


Distribution of amount of schooling by present location 


Per cent | Per cent | Per cent | Per cent | Per cent | Per cent |-Per cent 
Totaled? AVefag@ed icky oes bas 100 56 11 10 D 12 6 


te HIT BONGO ay 0 fh years Fe As in 100 53 16 9 7 10 
Four years high school. .........- 100 63 10 9 5 8 
Some college or normal school...... 100 56 3 14 24 
College or normal-school graduate. .. 100 40 13 20 2 
CE OULIOUSL yo od tht ih ool, Vee Bs wk 100 18 18 37 27 
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Ficure 7. PERCENTAGE OF FORMER STUDENTS AT DIFFERENT DISTANCES FROM THE DIS- 
TRICT OF PRESENT PLACE OF RESIDENCE, BY AMOUNT OF SCHOOLING 
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and rural residence seem to be related. Slightly more of those now resi- 
dent in rural areas (including farm and village residents) than in urban 
areas fail to finish high school. It cannot be said, however, that these stu- 
dents stay in rural areas because they failed to finish high school. It is 
possible that having decided to remain on a farm they felt further schooling 
unnecessary. 

There is little doubt, however, that education beyond high school is 
related to movement from the district, from rural areas, and from the farm. 
The district has among its share of these students the smallest proportion 
of those with advanced training. The all-farm has a slightly larger propor- 
tion of those with further training—the all-rural a still larger proportion—, 
and the city much beyond the others. Though to some degree the differ- 
ence between the district and the other areas may be attributed to the 
sample, there are still differences important enough to indicate the trend, 
with the city profiting from the higher education furnished by this com- 
munity to its sons and daughters. But neither the district nor other rural 
areas are wholly without their college graduates. 


FARM OR VILLAGE RESIDENCE WHILE ATTENDING HIGH SCHOOL, 
IN RELATION TO MIGRATION 


Several studies which have included in their samples both farm and 
village residents have found the farm population to be less mobile than that 
of the village. It seemed worthwhile to compare the influence of farm 
residence at the time of attending high school with that af village and non- 
farm residence in the case of this sample. One fact which does not en- 
courage detailed analysis of this factor is the high proportion of these high- 


TABLE 23. PLace oF RESIDENCE OF FORMER STUDENTS WHILE ATTENDING HIGH 
SCHOOL, IN RELATION TO PRESENT LOCATION WITHIN OR OUTSIDE THE DISTRICT 


Present location 


Place of residence while Total Not in school Away at school 
attending high school ESOS SE, LD ol i Sk oe ee 
Residing in Residing outside | Parents still in 
the district the district the district 
Number Number + Number Number 
CLS CA aia toni a ne velesehaban 333 155 162 16 
Village or non-farm......... 70 24 38 8 
Atala eaten crate chit, oer ere 263 131 124 8 


Distribution of present location by place of residence while in high school 


Per cent Per cent Per cent Per cent 
AIGA COS bn te taints tard ns 100 100 100 100 
Village or non-farm......... 21 16 24 . 50 
1 gs OR ie RAY We ie Be FF 79 84 76 50 

Distribution of place of residence while in high school by present location 

Per cent Per cent Per cent Per cent 
Total or average........ 100 47 48 5 
Village or non-farm......... 100 34 55 11 


HOt ceric hs wie kane wiore tee 100 50 47 3 
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school students who were farm residents; 80 per cent of them came from 
farms, and only 20 per cent from village or non-farm homes. 

Upon reference to table 23 it is seen that more of those who came from 
farm homes than of those from village homes remained in the district. 
Eighty-four per cent of the non-migrants are from farm homes but only 
seventy-six per cent of the migrants are from such homes. 

Only thirty-four per cent of the village-reared students are still in the 
district, but almost half the farm-reared are still there. 

Even though the farm-reared students do not move out of the district in 
quite such large proportions as do the village- or non-farm-reared, 47 per 
cent of them have left. Where do they go as compared with village-reared 
children? Do they go to farms or to cities? In table 24 it is shown that 
not so many farm-reared as village-reared individuals go into the urban 
areas. Thirty-six per cent of those now residing in urban areas are from 
village or non-farm homes, though the sons and daughters from these homes 
make up only twenty-one per cent of the total sample. Looking at the 
distribution of the two groups it is seen that the proportion of those who 
were reared in village and non-farm homes and are now living in cities is 
twice that of the proportion of farm-reared now living in cities. 


TABLE 24. PLACE oF RESIDENCE OF FORMER STUDENTS WHILE ATTENDING HIGH 
SCHOOL, IN RELATION TO PRESENT LOCATION ON FARMS, IN VILLAGES AND IN Non- 
FARM HOMES, OR IN URBAN AREAS 


Pl Pea hj In villages | Total in In the 
ace of residence while Total On farms | 4nd rural rural In cities | army and 
attending high-school non-farm areas navy 
homes 


Number Number Number Number Number Number 
9 


ANCE pee ares et cg Pee Ae ie 319 136 2 248 62 
Village and non-farm..........; 68 10 35 45 22 1 
1SREW ee ae ih Semen Gene ani aaae eeG Tualbi 251 126 res 203 40 8 


Distribution of present location by place of residence in high school 


Per cent Per cent Per cent Per cent Per cent Per cent 
POLARS koe rhe ee ae 100 100 100 100 100 100 
Village and non-farm........... 21 “( “ik 18 36 11 
BAL RN Nic St OS ee i tebe 79 93 69 82 64 89 


Distribution of place of residence in high school by present location 


Per cent Per cent Per cent Per cent Per cent Per cent 
Total of average..c..c..<.. 100 43 35 78 19 
Village and non-farm.......... 100 15 od 66 32 2 


If, as just shown, farm-reared individuals tend to remain in rural areas 
even though they may leave their school district, to what extent is this 
rural settlement limited to farms? By breaking up the group covered by 
the caption in rural areas into farm and village, the proportion of those 
reared on farms and still resident on farms can be ascertained. 

Although 79 per cent of all the students were living on farms at the time 
they attended high school, only forty-three per cent of them are now resi- 
dent there. The farms gained 8 per cent from the villages but sent 31 per 
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cent of their boys and girls to the villages. Twenty-one per cent lived in a 
village or in non-farm residences when they were high-school students, but 
now thirty-five per cent are living there. The village and non-farm homes 
lost a small percentage to the farms and much more to the cities, but vil- 
lages and rural non-farm residences, as a class, more than made up their 
losses through the movement of farm youth to them. The movement of 
farm youth from the farms to villages and rural non-farm homes was twice 
that of the movement to cities. The movement of village-reared youth to 
cities was twice that of the farm-reared youth to cities. 

The proportion of the farm-reared women who are now in cities is almost 
twice the proportion of farm-reared men there. 


TABLE 25. PLACE oF RESIDENCE WHILE ATTENDING HIGH SCHOOL IN RELATION TO 
PRESENT LOCATION ON FARMS, IN VILLAGES AND IN RURAL NON-FARM HOMES, OR IN 
URBAN AREAS, BY SEXES 


Present location 


Residence while Total 


attending high In villages or sed In army 
school On farms rural non-farm In cities or 
homes navy 


Males | Females} Males | Females} Males | Females| Males | Females} Males 


Number | Number | Number | Number | Number | Number | Number | Number | Number 
Ehatala cathe 174 201 83 69 54 89 28 43 9 


Village or non- : 
EAT irine. eee 31 47 6 6 13 28 il ites 1 


Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 


Total or 


average.... 100 100 48 34 31 45 16 21 5 
Village or non- 

Reet cages 2: , ve 100 100 19 13 42 59 36 28 3 

arise con 2 100 100 53 40 29 40 12 20 6 


Women exceed farm-reared men in the villages almost as much as in the 
city. One and one-half times as many of the farm girls as farm men have 
moved to villages and to rural non-farm homes. 

Forty-four per cent of the girls are now resident in villages although only 
twenty-three per cent of them lived in villages at the time they attended 
high school. Only thirty-four per cent of the girls now live on farms 
though 77 per cent of them lived on farms when they were in high school, a 
decrease of 43 per cent. Forty-eight per cent of the boys now live on 
farms, whereas eighty-two per cent lived on farms when attending high 
school, a decrease of thirty-four per cent. 

A larger proportion of village-reared men than of village-reared women 
have made the move to the city, but more farm women than farm men 
have moved to the city. Village-reared women have stayed in the same 
type of area more than have any other group. Farm-reared women have 
. changed type of area more than have any other group. 

Smaller proportions of farm-reared youth than of village-reared have 
gone to the cities. Does it follow that they also move shorter distances? 
The data on this are given in table 26. Half as many of the farm-reared as 
of the village-reared youth are residing outside the State. Six per cent less 
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of the farm-reared reside outside the county but within the State. A larger 
proportion of the farm-reared than of the village-reared are in the district 
and in the adjacent townships. A larger proportion of the village-reared 
are outside Jefferson County, and also a larger proportion outside New 
York State. 


TABLE 26. PLaAcE or RESIDENCE OF FORMER STUDENTS WHILE ATTENDING HIGH 
SCHOOL, IN RELATION TO DISTANCE OF THEIR PRESENT LOCATION FROM THE DISTRICT 


Distance from district of present location 


Place of residence 


while attending Total in Elsewhere ie Elsewhere | Elsewhere 
high school school adjacent j th adjacent = N 8 : = f 
istrict : efferson : or nite 
townships hurity counties State rie i 
a Number Number Number Number Number Number Number 
Bho talee was octane 320 ibe Ail On 35 18 41 18 
Village and non- 
PAGI SR AME 6, Senate 69 32 6 8 3 13 7 
a Pine ecto Te. vci te 251 139 3 Ze 1S 28 it 


Distribution of place of residence in high school by present location 


Per cent Per cent Per cent Per cent Per cent Per cent Per cent 
Total or average 100 2 12 11 6 13 
Village and non- 
Farin decks Kee SO 100 46 9 12 4 19 10 
SATIN eA et ova ae 100 56 12 ike 6 11 4 


In summary then, it appears that living either on a farm or in a village 
while attending high school is a factor related to the present place of 
residence. 


1. There are fewer migrants among the farm-reared students than 
among the village- and non-farm-reared. 

2. Those who come from farm homes are considerably more likely to be 
in rural areas than are those from village- or non-farm homes. 

3. Five of ten farm-reared individuals are now living on farms; three of 
ten are in villages; not quite two of ten are in cities. The remainder 
are in either the army or the navy. 

4. One of ten of the village- or non-farm-reared are on farms; five of ten 

are in village- and non-farm homes; and more than three of ten are 

in cities. 

The proportion of the farm-reared women now in cities is nearly 

twice that of farm-reared men. 

6. Those students who came from farm homes have not, on the average, 
migrated as great distances as have those reared in village homes. A 
proportionately smaller number are outside the State, outside the 
county, and outside the district. 


Or 


FACTORS IN THE PARENTAL HOME IN RELATION TO PRESENT 
LOCATION OF FORMER STUDENTS 


As various personal factors such as age, sex, and class rank were dis- 
cussed in preceding sections, the possibility was suggested that certain 
factors in the parental home might also have had their effect upon the 
migration of these former students. Information on various factors in the 
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parental home is available from a family schedule for 148 of these former 
students whose families were resident in the area covered by the field’ 
study. This is too small a sample for detailed analysis, but a few factors 
have been selected. 

There is a pronounced difference between the proportion of migrants 
among the former students whose parents are residing in the area covered 
by the field study and the proportion among the whole group of one-time 
students. Only 37 per cent of the first group have left, but 48 per cent of 
the whole group are gone. It will be recalled that in referring to migrants 
only those were included who left the community independently of a 
parental move, so that in the case of those migrants whose parents are now 
gone from the community, the young people’s move preceded that of the 
parents. 

It should be pointed out that the area covered by the field study in which 
the parental-family schedules were obtained represents only that portion of 
the school district included in the village and within a three-mile radius 
of the village. Consequently, in comparing students whose parents are 
still in the community with the total group of students, those from a 
restricted area are compared with those from a larger area. This at least 
leaves open the possibility that the eleven-per-cent difference in migrants 
may be attributed in some degree to differences within the school district 
itself. And in view of the quality of the soil and the nature of the agri- 
culture on the western and southern boundaries of the district this hy- 
pothesis does not seem untenable. . 


Number of moves made by head of parental household 


Because information on present place of residence of the parents of all 
students is not available, movement of parents from the district and migra- 
tion of the students cannot be analyzed for the whole sample. However, 
in the case of the area covered by the field study, information descriptive 
of the mobility patterns of the parental households is available. This is 
indicated by the number of moves which the household has made since its 
inception. 

The number of times the family head has changed work place was used 
in order to cover the moves made from farm to farm. For the village 
households no change was recorded if the change of work place did not 
involve moving to another community. 

The data showing the relationship between present location of the former 
students and the mobility of their parents are given in table 27. It is seen 
that there is a high degree of stability in the parental group. One-fourth 
of them have not changed work place since marriage; one-half have not 
made more than three moves. 

There appears to be no clearly marked relationship between the migra- 
tion patterns of the family and those of the sen or daughtemn A larger 
proportion (71 per cent) of the sons and daughters of those who have 
moved ten or more times than of the sons and daughters of those who have 
never moved (58 per cent) are still in the community. 

The number of parental moves from zero to six seems to have little effect 
upon the proportion of sons and daughters still in the community. It is 
probable that the fluctuation in proportions in the last two classes is due 
purely to chance. 
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TABLE 27. MIGRATION OF FORMER STUDENTS IN RELATION TO NUMBER OF MOVES 
MADE BY HEAD OF PARENTAL HOUSEHOLD 


Present status in relation to community 


Number of moves made by 
head of parental household 
since first marriage 


Total Not in school 


se ; Away at school 
Residing in Residing outside 


the district the district 
re ie Number a Number Number Number 
Bay ere be Aan 5 Pd ee ae Vache tere 146 9 ae 12 
ING Tei eee re Ao eee eae 36 21 9 6 
1a Ae 5 Ses ae Wy Remus CAN nd oth ee 36 19 15 2 
BE Oe, MA hy ee Oe 38 yp 12 4 
Via Ole + Mere ar Sac Ot, WS a aes 22, vi 15 0 
MOSOTAI OLEH sce a ecco oe ee 14 10 4 0 
Per cent Per cent Per cent Per cent 
Re} rat eer eee ae Sere 100 100 100 100 
INROTIC REA IG cic toktron he seems aa 25 27 16 50 
1} Sin Se Res Ee eae ese 25 24 27 17 
CE ON i Sk ne eR aT oe 9 a 25 27 22 33 
LN cern eee a hots ee 15 9 26 0 
HOGI OTE eek oe oe eaes ee ore 10 13 7 0 


Consequently, there is no evidence in this sample that the number of 
moves of the parent is associated with movement of sons and daughters 
from the area of the parental home. 


Migration of former students in relation to number of years 
head of parental household has lived in the community 


One other way of measuring the family pattern of mobility is by number 
of years the head of the household has lived in this community. According 
to the data supplied by table 28, it is apparent that there is no relationship 
between the length of time the parent has been in the community and the 


TABLE 28. MIGRATION OF FORMER STUDENTS IN RELATION TO NUMBER OF YEARS 
HEAD OF PARENTAL HOUSEHOLD Has LIVED IN THE COMMUNITY 


Present status in relation to community 


Number of years head of , 
parental household has Total Not in school 
lived in community —— 


Away at school 


Residing in Residing outside 
the district the district 
Number Number Number Number 
RANG Gea lige ec. cb eR a 154 86 56 12 
MERA oc meere Seon hig eke atte on eee 22 14 6 2 
Ce ne en ee ee a ee 30 20 9 1 
Be) Sen emtnrays. Aegean he gates cite 25 re 14 0 
Ee) Wee hae OR ci Seog ce Se aa ee a 23 12 9 2 
oie Me ole) Ce Se oe ee er i: 19 9 5 5 
CPO COLE ltrs fake eee A BO 20 13 2 
Per cent Per cent Per cent Per cent 
Total OF AVerage ... 6... 100 56 36 
2 UO rt Bee Son me See tes 9 A Nr ge 100 64 av 9 
ES are re Oc) anes 100 67 30 3 
Been UA te oy «Tei Gud ee ek ae 100 44 56 0 
SLO en wie RO wb 100 52 39 Q 
REO eee Wr c= ty Ne 100 48 26 26 


SOL: THOLG, .a se ee oe 100 57 37 6 
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migration of his sons and daughters. Fewer of the sons and daughters 
from the group resident in the community 21 to 30 years than from any 
other group are still in the community. But this low point in the middle 
of the distribution can be accounted for only by chance factors. 


Mzgration of former students in relation to occupation of head of 
parental household 


It has already been pointed out to what a large extent this is a sample of 
farmers’ sons and daughters. Since farming is an occupation which more 
than any other involves the whole family, it is to be expected that this 
parental occupation would affect the migration of the sons and daughters. 
In no other vocation is the occupation passed on from father to son to the 
extent that it is in farming. Because the home and the farm enterprise 
are part and parcel of each other, the boy’s vocational training is acquired 
inevitably as a part of growing up. He is already trained for a vocation by 
the time he finishes high school; what is more natural than that he should 
remain in a field where he has already acquired some skill, particularly, if 
the opportunity is open to him to continue in the occupation through 
inheritance? 

Data showing the relationship between the occupation of the family 
head and the migration of sons and daughters are given in table 29. It is 
seen that the farm owners’ children are more likely to have remained in the 
community than those of any other occupational group, though the dif- 
ferences are not striking. Of the total group, 36 per cent have left, but 
only 33 per cent of the farm owners’ sons and daughters. More likely to 
leave are the sons and daughters of the farm tenant, the farm laborer, or 
farm manager, for whom there is no prospect of inheriting the business. 
The number of children of farm owners is sufficient to analyze by sexes. It 
is found, as would be expected, that there is a tendency for more of the 


TABLE 29. MIGRATION OF FORMER STUDENTS IN RELATION TO OCCUPATION OF 
HEAD OF PARENTAL HOUSEHOLD 


Present status in relation to community 


Occupation of head of parental Total Not in school 
household 


; ; ai Away at school 
Residing in Residing out- 
the district side the district 


Number Number Number Number 
ARG UCR Re roam erent ar aoe eee 154 86 56 12 
UAT ATINGIOCEICLS ng eer asters fey, acer ele eames 61 ail 20 4 
Farm tenants, managers, and laborers. 34 17 16 1 
fs igiog 5 9 Css eg eR ee MO Hic ae ied a a ae 59 32 20 if 
Per cent Per cent Per cent Per cent 
BE OEE er aed es AME At, ae oy 100 100 100 100 
EAU WALT Sabana Nuc tire be vlins. «| othe 40 i 36 oo 
Farm tenants, managers, and laborers. 22 20 29 8 
PC eidaterciae  * ormon oe Wee ie) oe) eee le 38 mni7f 30 59 
Per cent Per cent Per cent Per cent 
Watal OLR VErAP Ee fies cide is fry 4s 100 56 36 
AT In) SONMITEL Ee AAT Aue abe ee ON Ges 100 60 33 ef 
Farm tenants, managers, and laborers. 100 50 47 3 


PALIOtHEnSecee ce eet aie ne oh 100 54 34 2 
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sons than of the daughters to remain, 65 per cent as compared with 57 per 
cent. Only 27 per cent of the farm owners’ sons who are no longer in 
school have left the district, but 37 per cent of the daughters. 


The all others class covers the non-agricultural group ranging from the 
professions to the unskilled and unemployed, but there are so few in each 
occupation, it 1s useless to break it up. 


The proportion of the sons and daughters from all other occupations 
remaining in the community is almost as large as that of farm owners and 
even more than that of farm tenants and laborers. This tendency for 
the sons and daughters of farmers to remain in the community is less than 
that noted in the section on the place-of-residence factor (table 23 and 
context) for the farm-reared to remain in the community as compared 
with those from village homes. Sixteen per cent more of the farm-reared 
than of the village-reared were still in the community in that case. Here 
about seven per cent more farm owners’ sons and daughters are still in the 
community and four per cent fewer of the tenants’ and farm laborers’ sons 
and daughters are there, as compared with the sons and daughters of all 
other occupations. 

An indirect approach to the problem of the relationship between migra- 
tion and the parental home may be made by checking the parent house- 
hold against two personal factors which in the previous analysis appeared 
to be related to mobility—number of years of schooling and rank in school. 


It was found in the previous analysis that those former students who had 
had training beyond high school tended to leave the community in con- 
siderably greater proportions than did those with less schooling. Upon 
reference to table 30 it is seen that in this sample there appears to be some 
relation between the occupation of the father and years of schooling be- 
yond high school. Though farm tenants’ and farm laborers’ sons and 
daughters make up only 23 per cent of the sample, they make up 29 per 
cent of those who did not finish high school. However, if they finish 
high school, the sons and daughters of tenants and farm laborers are 
almost as likely to go on to college as are the farm owners’ sons and daugh- 
ters, though less likely to finish. The sons and daughters of those in other 
than agricultural occupations are more likely to go to college or trade school 
and more likely to finish college. 


This appears to introduce an inconsistency because those with more 
schooling leave the district, but not so many of the sons and daughters 
of those in other than agricultural occupations leave as of the sons and’ 
daughters of farm tenants who have had less schooling. One needs to 
know, therefore, which sons and daughters do leave in each occupational 
group, but the sample is too small to warrant sorting for this. 


Rank in school work appeared to be related to migration to cities in the 
larger sample. In table 31 data are presented on the relationship of the 
father’s occupation to the achievement in high school of his sons and 
daughters. First and second fourths have been combined into the upper 
half, and the third and fourth fourths into the lower half. 

This section of the total sample tends to be a more able group with a 
preponderance from the upper halves of their classes. This may be signifi- 
cant for the community. It indicates one of two facts. Either the fami- 
lies covered by the area of the field study furnished a majority of the more 
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TABLE 30. ScHooLING oF FoRMER STUDENTS IN RELATION TO OcCUPATION OF 
HEAD OF PARENTAL HOUSEHOLD 


Schooling of former students 


Occupation of head of Some college 
parental household Total ; Four years or normal 
Some high of high school, trade College 
school school school and graduate 
nurse’s 
training 
Number Number Number Number Number 
Pieter rn eee niet Ae 151 48 70 23 10 
PAAAIMANECEL . 2cls oc Oh. kee alee 59 17 31 a 4 
Farm tenants, managers, and 
LOOREES eh ee ee Re eek 34 14 14 5 di 
PRUGLOETO ee Grech, he aie 58 17 25 eh 5 


Distribution of amount of schooling by parents’ occupation 


Per cent Per cent Per cent Per cent Per cent 
Hej 2 ye a Re Rn ee 100 100 100 100 100 
PMR UILOW POLS ee ascetics 39 35 44 30 40 
Farm tenants, managers, and 
HA DOTERS MeNt ies eh ee en cee 25 29 20 De 10 
CRUG LTS) ¢ Saas ni ee Mee eee 38 36 36 48 50 
Distribution of parents’ occupation by amount of schooling 
of students 
Per cent Per cent Per ay Per cent Per cent 
otal Of AVErH0C. elves} 100 32 46 15 7 
Pee ad CARLO Ged ozs eee sk ed, 100. 29 52 2 7 
Farm tenants, managers, and 
RA DOLEES MC cha et OL orton, ee. 100 41 41 145) 3 
WENGE SIOTO rk tyeeeek wie oo. es 100 29 43 19 9 


SR Ee ee ee ee Se LS tre oe We 


TABLE 31. RELATION BETWEEN CLAss RANK IN H1GH SCHOOL OF FORMER STUDENTS 
AND OCCUPATION OF HEAD OF PARENTAL HOUSEHOLD NOW IN THE COMMUNITY 


PEE RID ES SRLS LIE SEE A TS LT I I ES ESE SIDI SR APCS SSS Seer pee eee eee ns a ee CALS LE 
FS LS a a a aa SS ET Se SAE SI EE EESTI Ea ERIE LE IS SER EEE Eh 


Class rank of former students 


Occupation of head of parental household Total 
Upper half Lower half 
Number Number Number 
DERN EMEY, terre ery PMR Se ea) pct» Soy Ab aha Ae ars 2 154 88 66 
MEADE NO NIOUN Felie A1 £9, Ms Ask vc ey ees ob 61 35 26 
Farm tenants, managers, and laborers......... 34 17 Liv. 
PUEDE eee eh ets ees oe te 59 36 23 
Per cent Per cent Per cent 
GHA Ce Vere Me Cm’ See ol ol 100 57 
TST) SOM SMR Sao Pn en ee 100 57 43 
Farm tenants, managers, and laborers......... 100 50 50 
LL RHOLM Bass tor) Cee Mee ict tf ales BRN 100 r 61 ts 39 


able of the school district or those whose families have remained, as con- 
trasted with those who have left, are the more able. 

The agricultural occupations do not do quite so well as others in supply- 
ing upper-half students, though the difference between children of farm 
owners and those whose parents have other occupations, is not so great. 
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Fewer of the tenants’ and farm laborers’ children are in the upper half 
of their classes than of those from any other group. 

This again presents an inconsistency because in the previous analysis 
those in the lower class ranks tended to remain in the community. There- 
fore, fewer of the children of farm tenants and laborers should be leaving 
the community, rather than more. However, it must be recalled that 
this covers only a comparatively small portion of the sample. Further- 
more, a check of the tenants’ and laborers’ children might show that those 
who left were the most able of their group. 


Migration of former students in relation to schooling of parents 


One other factor in the parental home remains to be discussed in rela- 
tion to the migration of the sons and daughters, and that is the schooling of 
the parent. Do the parents who themselves have had less schooling, and 
less knowledge of other vocations, and who possibly have fewer contacts 
outside the district, tend to keep their sons and daughters, largely because 
they cannot put them in touch with other opportunities? 

It is found upon referring to table 32 that this appears true. A larger 
proportion ‘of the sons and daughters-of those who had less than eight 
years of schooling are still in the district. However, the high proportion 
of the sons and daughters away at school, of the parents who have had 
more education, makes the comparison difficult, because the proportion 
who have left the community and are now out of school is also smaller for 
the sons and daughters of those with more education. However, since 
most of those now away at school will not return to the community, it 
can be concluded that there is a greater migration of the sons and daughters 
of parents with more years of schooling. 


TABLE 32. PRESENT LOCATION OF FORMER STUDENTS IN RELATION TO THE SCHOOLING 
OF THE HEAD OF THE PARENTAL HOUSEHOLD 


Present status in relation to community 


Schooling of head of parental 


household Total Not in school 
Away at school 
Non-migrant Migrant 

Number Number Number Niuneberi + 
SRoyns i sec ha. acer neath Seis 25, Cael Os 154 86 56 12 
Less than sight Grades... i..sa wens as 38 24 14 0 
BUQUA MIAGGS ln RN wie vas x Lhe t kG end 38 21 17 0 
Re OIIES MART MODIOOE oe ou.ce Sat w oa telce. ated 45 25 16 4 
Four years of high school: .-2.......+ 15 9 5 1 
WOMSTCO NERC. Kenia ci meen cen Re eek 10 4 3 3 
CiGIEGCMTROUAUG. o0.05 s0.c hak VA se aS 8 3 1 4 

Per cent Per cent Per cent ‘9 Per cent. : 
TOUAIFOY OV CLAGC: wae. WE Cai eee 100 56 36 8 
Less that eight grades... .. isa. nas 100 63 Sf 0 
VAI MP RGOE es 4 kha 3.65.08 Ges x 85 We gee8 100 55 45 0 
SOM INN SONGO sink sve Bs as en us 100 55 36 9 
Four years of high school............ 100 60 33 7 
OTS “OO Ewe ceed hak Moniihcec ek can eee 100 40 30 30 
Gollewe graduaté.is.s.cbicccesuicuns 100 38 12 50 


In summary, the mobility patterns of the parental household seem to bear 
no relation to the migrations of sons and daughters. There is a very slight 
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relationship between occupation of parental head and migration of sons 
and daughters, and between schooling of parental head and migration of 
sons and daughters. } 

The numbers are small and what may be taken for relationships may 
be only chance differences. 


OCCUPATIONAL DISTRIBUTION OF FORMER STUDENTS 


Movement from one type of work to another involves quite as much 
adjustment for the individual as does movement from one community 
to another. To what extent have vocational adjustments also been in- 
volved in the mobility of these former students? To what extent have 
they continued in the occupation which many of them learned as they 
grew up—farming? This rural community has been proud of the contri- 
butions made by its sons and daughters who have left it during the past 
century, as described in Miss Hoag’s bulletin. Is this community con- 
tinuing to make a contribution to the nation through its sons and daugh- 
ters’ It is to answer these questions as well as to supplement the analysis 
of spatial mobility, that analysis of occupations of this group of former 
students is given here. 


IN RELATION TO PRESENT LOCATION 


In tables 33 and 34 are given data on the occupational distribution of 
these students in relation to their present place of resydence.4 " Almost 
half the boys are now in agricultural pursuits. Seventeen per cent are 
farm owners, tenants, or managers; eighteen per cent are farm laborers; 
and thirteen per cent are working at home on their father’s farms. An 
even higher proportion in agriculture might have been expected in view of 
the fact that more than three-fourths of these former students resided on 
farms when they were attending high school. 

What occupations other than farming are open to these sons of farmers 
and villagers? The age of this group must be kept in mind as the occupa- 
tional factor is analyzed, since a large proportion of them have only recently 
finished school and have not yet established themselves occupationally. 

As yet only five per cent of them are in the professions, but this propor- 
tion is certain to be augmented by those who are now in college (table 33). 
All others includes proprietors, managers, skilled workers, semi-skilled, 
clerical, and unskilled; none of the numbers in these individual classes 
were large enough to warrant computing percentage on them. These 
former students have an unusually small number of unemployed among 
them, as compared with the proportion of unemployed in the total popu- 
lation, or compared with the unemployed among samples covered by youth 
studies. Some of those who are now classified as working at home might 
be in the unemployed group had they given the information themselves. 
This applies in a few cases where the former student is resident in a home 
covered by the field schedule, and the data were obtained from the parent 
who might be less inclined to class his son as unemployed than the boy 
would be. Dickens, in her study, found in comparing parents’ answers 

See footnote 4, page 4. 

14These tables include all of the former students for whom data on occupations were obtained; that is, 362 


out of the total group of 408, or 88 per cent. Information was obtained for 92 per cent of the girls and 85 
per cent of the boys. 
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TABLE 33. PRESENT OCCUPATIONS OF FORMER MALE STUDENTS IN RELATION TO 
PRESENT LOCATIONS WITHIN OR OUTSIDE THE DISTRICT 


Present locations 4, 
| 
Present occupation Total Not in school Away at school 
In the Outside the Parents in the 
district district district 
crs. iden, 8: Number Number Number Number 
STEN piled 3 gh EARS | A RRR 160 77 1D 8 
SP CLET bettie iste aan SEeee Petes amar maa a 8 0 0 8 
HATO LES STO TIS Mik deuce tae noecilsien auahe sir hones 8 2 6 0 
Farm operators and managers........ 27 18 9 0 
Beet: LA DOV ers 25 coh as) ee wie eat 29 16 13 0 
Wear Ne Ab GING cee. fae a dtchiencn aes 21 19 2 0 
All others (non-agricultural).......... 63 19 44 0 
PURE DIOVER Wick cates chess haw tne 4 3 1 0 


Distribution of present locations by occupations 


Per cent Per cent Per cent Per cent 
PEGG OU ane oct ate eer Phin, Pathe 100 100 100 100 
SLU EMG sien ene eRe rcy gle se eee kids 5 0 0 100 
PT NAO SEMI ES Lang oo ds hein SEs Soy, nwt ee 5 3 8 
Farm operators and managers........ Ty 23 12 
HUA GTIEReL OOLEL Sua nALAL a ect Rua Ss inchs Roem 18 >A 17 
WN ACMA Ob NOME i is «sods iv dais 13 24 3 
All others (non-agricultural)......... 39 25 59 
BPM RISO Y Cl 6 1A MRing ve ios ae ode Roe est 3 4 1 


Distribution of present occupations by present locations 


Per cent Per cent Per cent Per cent 
opal OF AVECTACEE. tus an aaec-< oes 100 4 4 
BUCH ely. Fwd yew Ewa, © Oe ees 100 0 0 100 
EG LOSSLOMS sat, aoment ttn hae eee ete shen ele 100 25 75 
Farm operators and managers........ 100 67 33 + 
ETE OVEL Sime sy eens Sone Ge csaces ates 100 55 45 
WVADE RANG EG AIGITIES sis ahs. ie vik fake bbe 100 90 10 ? 
All others (non-agricultural)......... 100 30 70 
RUMMETOTDLO NCU is avai aie Rice Sa aye wth 100 75 25 


with children’s answers to questions about the children that there was a 
tendency for the parent to view the child’s residence in the home differ- 
ently from the son or daughter. ‘ 

So far as the girls are concerned their singleness of occupation is deter- 
mined by their sex. More than 50 per cent of them are housewives in 
their own homes; ten per cent are engaged in housework; and fifteen per 
cent more are working in the parental home. Thus, three-fourths of them 
are in domestic occupations. Only eight of a hundred» get into profes- 
sional work, somewhat more than the boys. However, professional ratings 
for women are attained with shorter training than for men. Nursing 
and teaching are the professions followed by the girls. 

Clerical work does not furnish occupations for as many as might be 
expected, only eight of a hundred. A slightly larger proportion of the 
girls than of the boys reported themselves unemployed, possibly because 
housework occupies them less than farming occupies the boys. 


Dickens, Dorothy. Occupations of sons and daughters of Mississi i cotton farmers. Mississippi 
State College Agr. BXp. Sta. Bul. 818. 1937. . Pp ¢ sissipp 
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bo: * Present locations 


Present occupation Not in school Away at schoo 


In the Outside the Parents in t 
district district district 


Number 


_ Working at home 
Mntigg Wile 0, hee 
Housework and other unskilled 


ceocoooosD «o 


; 
Distribution of present locations by present occupations 


Per cent Per cent Per cent Per cent — 
100 100 100223 


Cros te. oe oes 100 

- Professional 
_ Clerical and semi-skilled 

Working at home 

_ Housewife 

- Housework and other unskilled 

_ Unemployed and incapacitated....... 


Per cent Per cent Per cent Per cent 
100 40 56 4 


100 


Clerical and semi-skilled 


_ Working at home 


‘Housework and other unskilled 
Unemployed and incapacitated 


__ This study serves to emphasize the importance of the training for 
homemaking for high-school girls, since that is the occupation to which 
most of them give the majority of their years. Many have two vocations 
to prepare for: the one which is followed for a few years preceding mar- 
_Tiage, such as teaching, stenography, nursing; and that which they wi 
follow most of their lives, homemaking. 9 
_ So far as the relation between occupation and place of residence 
concerned, it is necessary to keep in mind the preponderance of younge 
people in the district, which affects the differences in occupational distribu- 
_ tion of those in the district as compared with those who have left. It As 
pointed out in the analysis of factors affecting migration that age is import- 
_ ant and that as these students grow older they will move out of the district 


in larger proportions, and with migration will come change in occupation. a 


One source of considerable difference between those still in the district 


and those who have migrated is the class working at home. This un- ss 
doubtedly is a temporary condition for a large number of both sexes, 
but ‘particularly for the boys. Twenty-five per cent of the males still in — 
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the community are in this class, but only three per cent of those who are 
gone. 

The greatest difference between the residents in the district and those 
who have left is in the non-agricultural occupations. About one-fourth 
of those who are still in the district are in skilled, semi-skilled, unskilled, 
and clerical occupations, but fifty-nine per cent of those who are gone 
from the district are in such occupations.’® 

It follows from this fact that a smaller proportion of those who have left 
the district are in agricultural occupations. There are only about half as 
many farm operators among those who have left the community as among 
those who are still there. 

For the women there seems to be a good deal of difference in occupational 
proportions between those still in the district and those who have migrated. 
Only those who have left are in professional occupations. Those who have 
left are more likely to be married, a fact which follows from the differences 
in age distribution as is brought out later. They are less likely to be doing 
housework or other unskilled work, which in the community is usually 
waiting on table in a restaurant or resort. Even more of the girls than the 
boys who are still in the district are working at home, and there is a differ- 
ence of twenty per cent between the proportions of the girls still in the 
district and those who have left in this occupational group. 

As with the men, the differences in proportions between the two resi- 
dential groups may be due in large part to the fact that the group still in 
the district is the younger. 


IN RELATION TO AGE 


Data on the relationship of age to occupation for this particular sample 
are given in tables 35 and 36. These tables show interesting changes in 
proportions in the various occupational groups as one follows across from 
age group to age group. As might be expected, there is a steadily in- 
creasing proportion of farm operators, and a decreasing proportion of 
farm laborers. The range in farm operators is from three per cent in the 
group under 21, to 30 per cent in the group over 30. Thirty-three per cent 
of the group under 21 are farm laborers, but this occupation accounts for 
only four per cent of the group over 30. It is interesting to observe the 
sharp decrease (20 per cent) in the proportion of those working at home 
when the group under 21 is compared with the next age group, 21 to 25. 
After that change the proportion remains almost the same for the other 
age groups. A concomitant of this fact is the pronounced increase in the 
proportion in non-agricultural occupations when comparison is made be- 
tween the group under 21 and the one next above, 21 to 25. Twenty-six 
per cent more of the group 21 to 25 are in non-agricultural occupations 
than of the group under 21. In the group over 25 more than half are in 
non-agricultural occupations. 

In the case of the female distribution similar significant changes in 
proportions are found as younger groups are compared with older. There 
is a similar decrease in the proportion working at home, though this is not 
so uniform as for the males. Most significant is the steady increase with 
increase in age in the proportion who are housewives in their own homes. 


6A large number of those in this group who are stilljin the district are truck and bus drivers. 
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TABLE 35. PRESENT OCCUPATIONS OF FORMER MALE STUDENTS IN RELATION TO AGE 


Present age in years 


Present occupation Total I 
Under 21 21-25 26-30 Over 30 
Number Number Number Number I Number iS 
GT See aa et eR 155 33 nl 48 23 
Per ea sanrie yes te err Matsa 6 3,5 9 6 3 0 0 
BPROLESSLON Gris tis etehscclrele eae, ohne Sie 8 0 2 3 3 
Farm operators and managers... 27 1 6 13 76 
Partita bOrerS. ota ests wee sakes 80 28 i) 192 4 1 
Workine at home: Seer cs. fale. 21 10 5 4 % 
is 3 Gs PR ene eae 4 0) 2 2 0 
Other unskilled and all other (non- 
BGPUTILUIAL) Ca. ot es cet ae ee or 58 5 21 22 10 
Distribution of age classes by occupations 
Per cent Per cent Per cent Per cent Per cent 
ING LS Se ane ee Oa 100 100 100 100 100 
OTST atk y Atte RO Le ane Fa 6 18 6 
ERE @SSLOTIS esses eo nc ccscre sy Rohe 5 4 6 13 
Farm operators and managers... 17 3 1 Dif 30 
AETADOLCTS:. Gite ce oc csi eeene's 18 24 8 4 
Working at home. 0.20... 04.05 14 34 10 8 9 
APOSDINO VEO Sao sien ia nn ee een 3 30 4 4 
Other unskilled and all other (non- 
Borie isOPAl ci... se % sas 5 ems eas 37 15 40 47 44 
Distribution of occupations by age classes 
Per cent Per cent Per cent Per cent Per cent 
Motalromaverage so. vacwice ci 100 21 33 31 15 
SRECICLOEEG eee eck oo oteserdvstars abtie ous 100 67 33 
AEOMOSSIOMG Nt foie ns come otros evetere @ 100 25 37 38 
Farm operators and managers... 100 4 22 48 26 
ATi A WORELS c-5.. 3 chels dct gies wnete 8 100 39 43 14 4 
Working at Home. oc... 06. e's 100 47 24 19 10 
PE eENOVER tire oa ou iitie nvr! «5, 100 * * 
Other unskilled and all other (non- 
EPIOTICOLA ins. « 0%. due speedo. d:aveys 100 9 36 38 il/ 


*Numbers too small to figure percentages on them. 


From the first to the second group the proportion doubles. At 25, more 
than half are housewives. In the next group, 26 to 30, about ten per cent 
more find employment in this occupation, and in the group over 30, another 
twelve per cent are so classified. Not quite three-fourths of those in this 
oldest group are housewives.” 

It is interesting to note the increase in the proportions in the professions 
from age group to age group, from two per cent in the youngest group to 
13 per cent in the oldest. The sample is too small to warrant emphasiz- 
ing these proportions but there is a possibility that age is not the only 
factor in this increasing proportion in the professions. It may be that 
opportunities for professional training are not Open to the more recent 
students as they were earlier. Furthermore the earlier classes were more 
selective. A smaller number entered high school, and a larger proportion 
were of professional caliber. Entrance into the teaching profession has 
become increasingly difficult as longer terms of training are required. 
These hypotheses could be tested only by a larger sample. 


17]t is to be noted that this is not the same as married, since this is an occupational classification, and if 
married women hold positions outside the home they are classified according to that occupation. 
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TABLE 386. PRESENT OCCUPATIONS OF FORMER FEMALE STUDENTSIN RELATION TO AGE 


Present age in years 


Present occupation Total 
Under 21 21-25 26-30 Over 30 
oh Number Number Number Number Number 
Miso betas see 5. SL ESU omnicec, Winters 194 56 59 49 
OGY cae PRR wees Ee 10 6 4 0 0 
PP TOLESSIONS ....)bs nie ect oe ee 14 i 4 5 4 
Clerical and semi-skilled. ....... 15 5 6 2 2 
Whore la hatcereh anleloyan\ Wein animes nae 29 17 4 6 2 
TEEGHBIStES) (ARC SS seh p SR nee er eal 99 15 ae 30 22 
Housework and other unskilled. . 20 8 6 6 0 
HOSA EIaNaOV.CUe oiv Gace bo. ks ae ts 4 3 0 0 
Distribution of age classes by occupations 
Per cent Per cent Per cent Per cent Per cent 
ERODAUSR Mat cn tens SO ae Se 100 100 100 100 100 
PEL CLO Ute eae ha ees See 55 11 “| “ 
ROL ESSIOLISS cr en ee Roa es 7 2 7 10 i3 
Clerical and semi-skilled........ 8 9 10 4 7 
Wootmine at-home... 6. .u. den 15 30 7 12 7 
PiOtMse WILE Ge Peek ae OL 27 54 62 73 
Housework and other unskilled. . 10 14 10 12 
MFO VEC. is a ty sak ba Swe 4 ‘é 5 
Distribution of occupations by age classes 
Per cent Per cent Per cent Per cent Per cent 
tal Or Average... yao cas 100 2 30 25 16 
SEEM, eno: ne oa ~ 100 60 40 
Protessions.. .4...00% as Sere 100 7 29 35 29 
Clerical and semi-skilled........ 100 33 41 13 13 
BVOLsIng at home. 7%. ch. ones 100 58 14 21 7 
PLO USE WHEE Sco 6. ce Pica as 100 15 33 30 22 
Housework and other unskilled. . 100 40 30 30 
MIMO Y Co. is wae vcws vv eas 100 * * 


*Numbers too small to figure percentages on them. 


The conclusion to be drawn from tables 35 and 36 is that, even in this 
narrow range, age and occupation are related for both sexes. For the men, 
the shift from agricultural to non-agricultural occupations is not great 
after 25 years of age. For the woman, the change is largely from the 
status of helpers in the parents’ homes to homemakers in their own. The 
greatest change for them comes in the years from 21 to 25. 


IN RELATION TO CLASS RANK 


In tables 37 and 38 the former students are grouped according to their 
rank in the upper and lower halves of their classes. The distribution of 
the upper- and lower-half groups in the various occupations is difficult to 
analyze because more of the boys are in the lower halves of their classes, in 
high school. Therefore when males are analyzed separately, it is found 
that only two-fifths of them are from the upper halves of their classes. 
Therefore comparison between occupations by the proportion contributed 
to each occupation by the upper and lower halves of the classes seems most 
desirable. It is seen that the greatest difference between the upper and 
lower halves is in the professions. 


. aa 
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TABLE 37. PRESENT OCCUPATION OF FoRMER .MALE STUDENTS IN RELATION TO 
CLAss RANK WHILE IN H1GH SCHOOL 


® Class rank 
Present occupation 
Total Upper half Lower half 

of class of class 

Number Number Number 
SE Oa aa oc © ne ae Re nea ce 161 65 96 
eee eee, ee ee 9 5 4 
(EL SE ta 200 ae Rue ne ais ge 8 7f 1 
Farm operators and managers................ 27 9 18 
EN toe oe 29 9 20 
MMM NOME ee hci oe D. 21 11 10 
Between cS. ee eK io alot ie 4 1 3 
Other unskilled and all other (non-agricultural) . 63 23 40 


Distribution of class ranks by present occupation 


Per cent Per cent Per cent 

PE a ee ea a a ee 100 100 100 
OLS a ee ee ee a 6 8 4 
TESS Sean oa Ske ek ie ee a ett eee iS 11 1 
Farm operators and managers................ ees 14 19 
a OP TSS SS le ee i 18 14 21 
Mememeestertt, OMe eo en oe 13 17 10 
MREINOU EL eS OS. oe os re tht aga ee 3 2 s 
Other unskilled and all other (non-agricultural) . 38 34 42 

Distribution of present occupation by class ranks 
ye a 
Per cent Per cent Per cent 

Peers, AVErgee aon... . More dee 100 40 
MR oe sy he ee OF 100 56 44 
RS Se Sie See ae ee 100 88 12 
Farm operators and managers................ 100 33 67 
ES Dae ey eae cee ee 100 31 69 
Meer Nome. are Soc. oo ace, 7 ee 100 52 48 
Memrminvede) oS Sens a i ae 100 25 75 
Other unskilled and all other (non-agricultural) . 100 Si. 63 


Though only forty per cent of all males come from the upper halves of 
their classes, eighty-eight per cent of those in the professions come from 
the upper group. Though the numbers are small this difference is large 
enough to be significant. Only 33 per cent of the farm operators and 31 
per cent of the farm laborers are from the upper group. These are small 
differences but they are consistent with- the trends pointed out in the 
previous section on class ranks. All other non-agricultural occupations 
have only a few more of the upper group than have the agricultural. 

It is expected that the proportions of the female students from the upper 
and lower halves of their classes would be the reverse of the proportions 
for the male students. Fifty-nine per cent of the girls were in the upper 
ranks of their classes. In this case the greatest difference between occu- 
pations is in the student group. One hundred per cent of them are from 
the upper half. 

The same difference in the professions is to be noted here also. Eighty- 
eight per cent of the women in professions ranked in the upper half of 
their classes. The clerical and semi-skilled occupations get a slightly 
larger proportion than their expected share of upper-half students. Un- 
like the boys who are working at home, the girls in this group seem to be 
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TABLE 38. PRESENT OCCUPATIONS OF FORMER FEMALE STUDENTS IN RELATION TO 
CLASS RANKS WHILE IN HIGH SCHOOL 


se a eee 
eee 


Class rank 
Present occupation Total 
Upper half Lower half 

of class of class 

Number Number | Number 
MRO Gea leah ads. che Shae ee ees Oe bo eee ee ae 201 118 83 
SET Ete eo NE Sr sctey cS AR ees Tay a ace sate 10 10 0 
TEL ZOE TEEN eh oar Mei are ts osm a 15 13 2 
Slericaisand semil-Skilled> arn wh eet reer ese 16 11 3 
Pet aner ELOISE oy shy Mo Slb. 2 waa ele ae eS ey Pet 31 LS 16 
[ERG RD ELENA VP ic oe ee IR RO, Corer Sa 5 Pee irene gn hs 102 56 46 
Housework and other unskilled................ 20 8 12 
MOTE ITS LOM CU Gosche «hase deter seo Siete Co a nae median ean 7 5 2 


Distribution of class ranks by present occupations 


Per cent Per cent Per cent 

SD Sha ht eres ena Ne Ree Pe Me katt Maa ae Cr 100 100 100 
RSL ETT Le crash Rare, eric ic: cae bates st wih, Rm RUT ako eos 5 9 
TSE CSG LO TIS ere een eae ate ha Mets ee ee We eS 8 11 2 
Gilenicaiuandssemi-sictlled... cas ce amass Veneers he ce 8 9 6 
Beers tia te LIT So gis) a ia eS W's wos tas SN 15 13 19 
ERO TIGe Will Greek ert Mint See ice Cie oR bee ceva oe eure 50 47 56 
Housework and-_other unskilled................ 10 7 15 
BETTI VOCs SP se Ot aye Witae eA a ne es ee Sale 4 4 2 


Distribution of present occupations by class ranks 


Per cent Per cent Per cent 

Ata OFA VOWS Ckus- cele eie sos sue Siw Sv eS 100 59 41 
RA OUIGLED LG NER eras ahi Alun cinch taj eeiin Sidi hud acrdeee Cea Casts 100 100 
EC LEC CLOT IS Meter reac iwacs einen iiea eho Ste Wows anne ts 100 87 13 
Shericnimaricd. Sele KU CU ne ant oc sew ees ee ee 100 69 31 
WO TECITIE ey uA OINIG wegen. mites OMEN + Seen ein ame ogee Aves 100 48 D2 
QO UIGOWVIiCrONU Ge, GMs Seca aelie PGT Fe eS 100 DD 45 
Houseworkvand other unskilled................ 100 40 60 
MONTE TIN MO ECG ce Soe ork eh aI eins SoM ulemess aes we 100 71 29 


less able scholastically. The proportion from the upper half among the 
housewives is slightly less than the proportion in the whole sample from 
the upper half. Still less of the upper-half members make up the group 
doing housework or other unskilled work. 

It appears, therefore, that to a limited extent occupation and achievement 
in school are related. Only the more able academically got into the pro- 
fessional group or have gone on to schools and colleges in preparation for 
entering the professions. There appears to be some tendency for those 
who were more able scholastically to leave farming. Slightly less of the 
more able among the girls are in domestic occupations, including home- 
making. As pointed out in the discussion under age distribution many of 
those who are still at home will be placed occupationally in a few years. 
A follow-up on the group five or ten years hence would give more com- 
plete information on the relationship of scholastic rank to occupation since 
the present occupations are by no means permanent. 


IN RELATION TO PLACE OF RESIDENCE WHILE ATTENDING HIGH SCHOOL 


It has been suggested that not all those living on farms are in farming 
as an occupation. Therefore, a check on the relationship of place of resi- 
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dence while in school to present occupation offers some refinement on 
the previous analysis of the factor of place of residence while in school. 

The data on occupation and place of residence while in high school are 
given in tables 39 and 40. Eighty-two per’cent of the males came from 
farms and this preponderance must be kept in mind in analyzing the table. 
The farm-reared males do not contribute to the professions to the extent 
that the village-reared do. Only two per cent of the farm-reared are in 
professions, as compared with 14 per cent of the village-reared. Nor are 
the farm-reared preparing for professions to the extent that the village- 
reared are, as indicated by those away at school. As would be expected, 
few village- or non-farm-reared have become farm operators, though 14 
per cent of them are farm laborers. These may be the farm laborers 
who as they grow older get into the non-agricultural occupations. 


TABLE 39. PRESENT OCCUPATIONS OF FORMER MALE STUDENTS IN RELATION TO 
PLACE OF RESIDENCE WHILE ATTENDING HIGH SCHOOL 


Place of residence while in school 


Present occupation Total 
Village or Farin 
non-farm home 
Number Number Number 

PEt ch eres cree cee eee ON, eM net ees ye fan oes gcc i sesieiie 158 28 130 

EER CETICE eer het ey Ar te. Voters ied ee ies, oo Siete 8 3 5 
OORETESS GIEIE sa SAN By er em i Re we eee ee u 4 3 
marm operators:and manapers...........0.5. 006. 270 1 26 
Be UHIVINADOLCLS Smite lois cia ote enlis cee o/ehagaevs winte o3 29 4 *% 25 
SPR RIN EE THGOETIG 0. one cit nc cys wink ke 2 8s pwns 21 0 21 
OAs NT Or nee fe ea a ne 4 0 4 
Other unskilled and all other (non-agricultural) . 62 16 46 


Distribution of place of residence while in high school 
by present occupations 


Per cent Per cent Per cent 

Waid eck pled i nO so et ee A Na 100 100 100 
BRGY Ee GUE I a estes or, See Ste oS ai oak AS eee ol 5 11 4 
RE RON es I ME so riniine ail ROR Sc ap oni 4 14 2 
Pat miroperators and Managers. ..:. 5... 566. wes 17 4 20 
Retr imtdbOLrersmrs SA co td eo Tae ee eea esos 18 14 19 
EES AL er 5 oO ag 13 16 
MRETEIMOVIEGs ret tee: Sha, chlass acts ne eae ke lowe 3 3 
Other unskilled and all other (non-agricultural) . 40 57 36 


Distribution of present occupations by place of 
residence while in high school 


Per cent Per cent Per cent 

Weer LOLA VEL AO Cura 0S pl o..evale tol rsd a fa ls lal <s 100 18 2 
“syake te 1) ES Neo cane ne eS «es 100 38 62 
CRU MN MA te. gop cde tig icuios oysgtet s eip. 0 4:62 100 57 43 
Farm operators and managers................. 100 4 96 
UMA TRIISOT ELS 1 WR oes 2 lone n3k oye Sans 100 14 86 
RIES SEMIOIG fos Soo Pia,3 vo bn Se eras ewes 100 ‘ *® 100 
a Ee rae ee ene a 100 100 
Other unskilled and all other (non-agricultural) . 100 26 74 


The difference in proportions of village-reared and farm-reared making 
up the girls’ sample is not quite so great but the farm-reared girls out- 
number the village-reared three to one. A larger proportion of the village- 
reared are going away to school, but a slightly larger proportion of the 


ee, ee 
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TABLE 40. PRESENT OCCUPATIONS OF FORMER FEMALE STUDENTS IN RELATION TO 
PLACE OF RESIDENCE WHILE ATTENDING HIGH SCHOOL 


Place of residence while in school 


Present occupation Total 
Village or Roun 
non-farm home 
Number Number Number 
ERAT Satay ee waa oe A SN od cee, ea ae 198 47 151 
ROR OT iy Sees Mine Vs eS Lee a ow oe ee 10 5 5 
WIP CSRIUATIG IS Sk Sd =) Ro noe Fis -g Sere xin dawls Pines, a Ute 14 3 11 
Presa! png semi-siilled : oo. ,. <i os os 0 ee 16 3 13 
Reap rictiie Ab SLOTIE Sa vig «ein ee ve nl a ee et 31 “dl 24 
1 SISOS ER RU RE tee liieeg Riles Go ae ie Soe a 100 21 79 
Housework and other unskilled................ 20 7 13 
PTET DIY OG.o we haces seacin scar me hy aS ee 7 1 6 


Distribution of place of residence while in high school 
by present occupations 


Per cent Per cent Per cent 

SEG leet eh ea te tea en coae one atte ey Sti Seater 100 100 100 
STG ep at ny ah Be pe nent ee nie eG eg Canines Mace ene as ct S 11 3 
Se OIG os, has ete cis <cechier sch ee ve Sey hee 7 6 7 
Kelerical Avid -S@IMs-Sicl eds... ce oe Sh eter ow alee eek 8 6 9 
AN Covailaaveghen 20 aval oe ait: =: sueer eee Re ae inte Matar, wet oe 16 15 16 
LeU Wy Ine Sede oe ee Cees a hie fee 50 45 52 
Housework and other unskalleda. 42s... 5.: 10 15 9 
SRG s bie var dee Pinta © bce A We AE Coes 4 2 4 


Distribution of present occupations by place of 
residence while in high school 


Per cent Per cent Per cent 
ROG ACOT el VETS Ce othe olctiacgoh co MINAS ares 100 24 
SHERI EN ate <p Re Ca 9 et SI ale ieee ara ren, A OS ceeds = 100 50 50 
PO LESCOL Sete eetic a mates = hace ae ie eR 100 21 79 
eres and seminsiciiled Ao. ks we cae 100 19 81 
Roe dea ieee ETOYNG 5p) avg) Cir hy Os WA wb sn 100 23 77 
PRS WAS coc cole 2 ras co OG ee 100 21 79 
Housework and other unskilled.....2..<......... 100 So, 65 
ROMER Efe OV CUs-e ei dank aot Pe Sn de aes PEARLS 100 14 86 


farm-reared are already in professions. A substantially larger proportion 
of the farm-reared are married. A larger proportion of village and non- 
farm girls are doing housework, or acting as nursemaids or waitresses. 

Place of residence while attending high school seems to be more closely 
related to professional and agricultural occupations than to others. It is 
more closely related to occupation in the case of the boys than in the case 
of the girls. 

SUMMARY 

It appears that of the factors studied age is probably more closely 
related to present occupation than to any other, at least until the age of 25 
is reached. After that changes in proportions are small between age 
groups. 

Scholastic achievement is related to occupation only when professions 
are considered. If the sample were larger and the all other non-agricultural 
occupations could be broken down, greater relationship might be found. 

Place of residence while attending high school is related to farming and 
the professions. The other occupations attract about equal proportions 
of farm-reared and of village-reared individuals. 
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SUMMARY AND CONCLUSIONS 


This bulletin states the findings regarding migration and the factors 
associated with it for 339 former students enrolled in Belleville Union 
Academy between the years 1919 and 1938. Forty-nine per cent of them 
have taken up residence outside the district and another five per cent are 
attending school outside the district. Almost one-fifth of the whole 
group are now city dwellers, and almost forty per cent of the migrants 
moved to cities. 

Age data show that the proportion who have left the community has 
increased with age. Fifty-four per cent of those 21 years of age and over 
have migrated, as compared with 49 per cent for the whole group. The 
proportion of migrants in cities has also increased with age. Twenty-three 
per cent of those 21 years of age and over are in cities, as compared with 
only 6 per cent of those under 21. 

More women than men have left the area and a larger proportion of the 
female migrants than of the male migrants went to cities. 

Fifty-two per cent of the migrants and 44 per cent-of the non-migrants 
came from the upper halves of their classes. Or stated another way, 41 
per cent of the scholastically more able group remained in the district and 
ol per cent migrated. The balance are away at school. Fifty-three per 
- cent of those on farms, 49 per cent of those in villages, and 37 per cent of 
those in cities were from the lower halves of their classes. 

Forty-seven per cent of all the former students now on farms, 51 per cent 
of those in villages, and 63 per cent of those in cities were in the upper 
halves of their classes when in high school. . 

If the selective process which has affected the migrations of the older 
members of the group continues to operate in the same way upon the 
younger members, the selection of migrants on the basis of scholastic 
ability will eventually be much greater for this group. Estimates made 
on the basis of the data for the oldest members of the group suggested that 
ten years hence at least 65 per cent of all those who were in the upper 
halves of their classes when in high school will have migrated, but only 46 
per cent of those from the lower halves will have left. Stated conversely 
only 35 per cent of the better students will be in the district and 54 per 
cent of the less able will be there. From the point of view of the popula- 
tion of the community it was estimated that of those who will still be in the 
community ten years from now, 39 per cent will be from the upper scholas- 
tic group and 61 per cent from the lower. 

Twelve per cent more of those who have left than of those who re- 
mained had training beyond high school. Twenty-four per cent more of 
those now in cities than of those in rural areas had training beyond high 
school. 

Seven per cent more of the village-reared than of the farm-reared stu- 
dents have left the district. The proportion of willage-reared in cities is 
twice that of farm-reared. 

Half the men were in agriculture. Three-fourths of the women were in 
domestic occupations, including homemaking in their own homes. The 
men who remained in the community remained to follow agricultural 
pursuits to a large extent. Sixty-eight per cent of those who left went 
into non-agricultural occupations. The occupations of fathers and sons 
_were closely related in the case of the agricultural occupations. 
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Selection of migrants is taking place on the basis of age, sex, ability as 
measured by grades obtained in high-school work, on years of schooling, 
and on the basis of place of residence while attending high school; that is, 
in farm or village homes. More pronounced is the effect of these factors 
in selecting out the migrants to the cities. 

The nature of these selective factors suggests that migration is depend- 
ent upon the need to find the vocational opportunity which is lacking in 
the community or to find greater opportunity than it offers to those whose 
achievements in high school may indicate greater ability. 

Conclusions regarding the seriousness of the selectivity on the basis of 
ability as measured by school grades depend upon acceptance of the esti- 
mates made regarding the probable future situation, and upon the degree 
to which scholastic ability is accepted as an index of mental ability, as 
pointed out on page 17. Assuming their acceptance, the seriousness of the 
selectivity of this factor is evident. 

If the population in the community in the most productive years of life 
is composed of more and less scholastically able in a proportion of 2 to 3, 
it must follow that the community will have a different character than if it 
had kept a larger proportion of its more able. If it is composed of larger 
proportions of those with fewer years of schooling, it must be disadvantaged 
in its competition with urban communities. It must eventually accept 
leadership from those communities to which it has sent the larger propor- 
tion of its better educated and more able young people. It seems reason- 
able to conciude that some of the lack of interest in community activities 
and institutions and the disintegration of community solidarity might be 
accounted for by the selective character of migration from the com- 
munity. 


The implications of this study must necessarily be circumscribed since 
the area covered is not necessarily a representative sample of either rural 
New York or rural America. These conclusions and implications apply 
only to this community, though this study, in combination with other 
studies of similar findings and covering a representative sampling of rural 
areas, may eventually be used for. generalizations of wider application. 

This community. does not represent a case of over-migration, the problem 
with which such writers as Miss Hoag were concerned 19 years ago, but 
instead a problem of selectivity. There is probably no more migration out 
of the community than is desirable in view of the decreasing need for work- 
ers in agriculture and in occupations requiring training. In fact the 
writer was impressed with what seemed a wholesome condition so far as 
employment of young people in the community is concerned, and it is well 
that so many have been able to find opportunity elsewhere. 

It is desirable that a substantial proportion of the young people leave, 
but it is undesirable from the point of view of the community that the 
group who leave continue to carry with them the larger part of the more 
able and better educated. How may this difficulty be met? It was 
Miss Hoag’s suggestion that strong institutions would make the community 
attractive to its young people. 

The universal cry of “keep the boy on the farm” can be expanded into a great public 
sentiment for establishing at the very door of the farms the institutions which all 


people crave. Neither exhortation nor force will keep people on farms, away from 
the best of the life of the world; but when the tide of the world flows up into the 


MIGRATION FROM A RuRAL New York Community a 5 


“~ 


country and deposits its riches of thought on the institutional threshold of farm life, 

the great social motive of youth and middle age for leaving the farms will be under- 

mined .... The weak, helpless cry of ‘‘keep the boy on the farm”’ can be transformed 
into a rallying cry: ‘‘Build great community institutions for farm boys and girls.’"!8 

One wonders, however, if the institution of the school at least did not 
open the way for greater opportunities to achieve social and economic 
status elsewhere. 

It is believed that the conclusions regarding the reasons for migration 
imply clearly the problem before this and all other rural communities in 
which selective migration is taking place—to offer opportunities to their 
more scholastically able young people to win satisfactions equivalent to 
those which the same effort applied elsewhere would win for them. Those 
whose standards have been raised by life at college or other schools outside 
the community those who have been assured of their abilities through suc- 
cess in school are the more likely to go where sufficient return for their 
efforts can be obtained. 

This problem is rooted in the difficulties of agriculture at the present 
time, and so far as the findings of this study are verified by studies of other 
rural areas, it furnishes support for any state or nation-wide efforts to 
decrease the differential in income and status between agriculture and other 
occupations. 


18See footnote 4, page 4. (Reference cited above is on page 53.) 
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SUMMARY AND CONCLUSIONS 


Data were obtained from 64 country fruit and vegetable auctions located in 
10 Eastern Seaboard States (Massachusetts to Florida), and from 431 growers 
and 114 buyers who patronized these auctions. Twenty-seven of the auctions 
were cooperative and 37 private or municipal auctions. During 1936, 48 vege- 
tables, 18 fruits, and 4 other commodities were sold through these auctions. 

The growth of country fruit and vegetable auctions seems to have been en- 
couraged by (1) the increased use of motor trucks; (2) surpluses of products 
available at country shipping points together with general increases in the pro- 
duction of truck crops; (3) the wide disparity between prices received by 
growers and the cost of distribution; (4) dissatisfaction on the part of grow- 
ers with returns from sales through other outlets ; (5) rivalry between villages 
or towns; (6) desire for cash sales on the part of growers; and (7) relatively 
low costs of operation. 

On the basis of estimates by the United States Department of Agriculture, 
approximately 2.3 per cent of the total production of all fruits and vegetables in 
the 10 Eastern Seaboard States were sold at country fruit and vegetable auc- 
tions. For the 10 States as a whole, however, sales at these auctions included 
almost one-half of the strawberries, and about 40 per cent of the lima beans, 
cauliflower, and cantaloupes offered for sale in these States. 

The average number of growers patronizing each auction daily was 160, 
and the range was from 15 to 400. The average number of buyers at each 
auction daily was 16, and the range was from 2 to 75. The average gross value 
of fruits and vegetables handled in 1936 was about $142,000 per auction. The 
range was from less than $2500 to slightly more than $600,000. 

By most measures of size, auctions in northern States were larger than 
those in southern States. Cooperative auctions were larger than private or 
municipal auctions. ~ 

Factors, on which data could be obtained, that seemed to have had an im- 
portant influence on the quantity of fruits and vegetables sold per auction were: 
(1) number and kind of commodities handled; (2) length of operating season; 
(3) distance to nearest competing auction; and (4) size of the area served. 

About two-thirds of the auction income was from fees paid by growers, about 
one-fourth from brokerage fees paid by outside buyers, and about 2 per cent 
from auction fees paid by buyers. Auction fees paid by growers ranged from 
0.14 to 5.13 cents, and averaged about two cents per dollar of sales at the 60 
auctions making such charges. 

The range in total expenses per dollar of sales for all auctions was from one- 
tenth of one cent to 5.15 cents, and averaged about 1.2 cents per dollar of sales. 


Some of the factors which seemed to influence the extent to which a grower 
used the auction were: (1) distance from his farm to the auction; (2) the size 
of his business; and (3) his attitude towards auctions. Approximately 58 per 
cent of 375 growers, who sold at auction in 1936, indicated that “higher net re- 
turns” was the major reason why they used this method of sale. 

Total fruit and vegetable purchases in 1936 by 114 auction buyers interviewed, 
averaged about $102,000 per buyer. Some of the factors which seemed to in- 
fluence the extent a buyer used auctions were: (1) the type of buyer; (2) 


or not he was the owner or part owner of the auction; (4) the buyer’s attitude 
toward auctions; (5) distance of an auction from his place of business; and (6) 


About 58 per cent of the total fruit and vegetable purchases of these 114 
uction buyers was estimated to have been made at country auctions, about 33 


Of the total sales by all auctions, about 40 per cent was estimated by auction 
officials to have been made to local country dealers; about 13 per cent to country 
dealers from other shipping points; 29 per cent to merchant truckers; 14 per 
cent to city wholesalers, jobbers, or their representatives; 3 per cent to buyers 
for canneries, juice plants, or wine factories; and about 1 per cent to all other 
types of buyers. 

In some States, country fruit and vegetable auctions were important outlets ; 
in others they played a relatively minor role. They may become significant 
factors in the marketing of certain commodities in States like New York, where 
they were relatively unimportant in 1936. 

The total number of country fruit and vegetable auctions will probably in- 
crease. Two or three which operated during 1936 have ceased to operate since 
then because they were located too close to larger and more successful auctions. 
Other auctions, which were unwisely established, will probably cease operations. 
However, at least six new auctions have been established during the same period, 
all of which are sufficiently distant from other auctions. The number of new 
auctions which are established on sound economical principles will probably 
exceed the number which fail. 

The chances of success seem greatest where large volumes of relatively per- 
ishable vegetables and fruits are available in season, where no competing auc- 
tion is located closer than 15 miles or more, where period of operation can be 
restricted to the season when large volumes may be handled daily, where mini- 
mum investments in physical equipment are made, and where maximum use can 
be made of hired personnel. 

Individuals or groups of growers in northeastern States who are contemplating 
establishment of new country fruit and vegetable auctions will probably find it 
advantageous to proceed slowly and study carefully the auctions now operating 
in New Jersey, New York, Connecticut, and Massachusetts, before deciding upon 
local operations. 
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SOME FACTS CONCERNING COUNTRY FRUIT AND 
VEGETABLE AUCTIONS#IN EASTERN 
SEABOARD STATES?+ | 


E. W. CAKE 


Although fruits and vegetables have been sold at city auctions in the 
United States for more than a century, country fruit and vegetable auctions 
on the Eastern Seaboard were unknown prior to 1911. Such country auc- 
tions increased slowly in number, and by 1927 there were only 20 in opera- 
tion. Since that year, however, the number of such auctions has more 
than trebled, and many cooperative associations, growers, and dealers have 
evidenced intense interest in the possibilities of this method of marketing 
(table 1). In 1937, at the request of farmers’ organizations and farmers’ 
cooperative associations, the New York State College of Agriculture, in 
cooperation with the Cooperative Research and Service Division of the 


TABLE 1. NUMBER OF COUNTRY FRUIT AND VEGETABLE AUCTIONS, AND ESTIMATED 
VOLUME OF SALES, 10 EASTERN SEABOARD STATES, 1911-—36* 


Vear Auctions Total Sales 
operating sales per auction 
Number Packages Packages 
LADIUL b eg alin Sei ae Ae ae a a PU 1 10,000 ~ 10,000 
ME en Me Cae ewer ey Pe a, UA plier cae atoms cates ai-cve. eystane teers 3 76,000 25,333 
LOSS 36 Ame Ren cies Sere We, WAR See eR A a I 3 132,000 44,000 
Se VER Ee ats hn .o oe Ba 3 180,000 60,000 
Ui METRE 8 9 SE Se df rae CO Ag 4 199,000 49,750 
LUGE SE tee ial | CREE epee No eae Pe 4 224,000 56,000 
ES As cea gel Me Soe Ut SES 2 SE ' 4 248,000 62,000 
UGGS. 2 ably BORIS SES SUEUR S995) Ge oly Mee (Onn 6 262,000 43,667 
Fe ee Pet ERAS OR lenin are 3 Ala rs acre 6 303,000 50,500 
Mae Te hoe cee WILD Oats slat ond spate 5 10 488,000 48,800 
ae eRe EN TG Reet ty. 2 eRe ic Retee ot stclios Lake lole feta aeene ila 617,500 56,136 
DROA: | 825 OS De ORG Devic we ans By -ren | SEPCN e 13 816,214 62,786 
AE SERRE Teta. RAY aD e a: oxic (alaySfensbe o avai es shic WR Ie EEN 13 952,882 73,299 
Set Ae PRES Rod ahs otara cicada ou, Rig) as MCT 14 994,145 71,010 
MERON Ty fate hiya, teh. SAS Gall bes wae Huey 18 1,344,385 74,688 
MUMMR EC SA a Syd a eld sea te obs eed we bea etnee 's Sth 19 1,606,065 84,530 
BE ea aE cs este aah PARAL WTO 6 L oldpoeeex ed wh duis 20 1,499,366 74,968 
Ty Pye ES Tn Oe Pn aa eid et a ne 28 1,896,503 67,732 
OVALE. 3 tg SRS Sh OP TS ec ae: et a Sn ar ay eR re 31 2,115,621 68,246 
RENNES Said BAe cd oPk bn siete Peed Bixid ale biviy, bide bk Oe 39 2,481,718 63,634 
Dy Wma Aor ets 4 abit ov acs ich reali iar al ay MRCS. «Po lnicerh aioe 43 3,599,750 83,715 
OY Me ene ee Oe eee SPR Shared: Cd) aie le deus ear) 50 4,245,382 84,908 
NUS) SO, Be ria BPD ean are as ae Seg 56 5,487,691 97,994 
sare Me a RM cca coh pete cia Wb Sak Sharara ened 60 6,615,559 110,259 
RY Toe ee MEINE oe ea Ge yew hetcte a. 8 Goose Wiat B¥E: © 28.28 64 7,965,539 124,462 
MAO Shae yh u ts Diese Aap Pala ovata. & Ms Sethe ey Asis fe oe 64 8,608,558 134,509 


*Data were obtained from 64 country fruit and vegetable auctions which operated duting 1936, and 
from 9 which ceased operating before 1936. 1911 was the first year in which auctions of this type began 
operating in the Eastern Seaboard States. 


AUTHOR’S ACKNOWLEGMENTS. This study was conducted under the general direction of Dr. M. 
P. Rasmussen, Professor of Marketing, New York State College of Agriculture at Cornell Universi- 
ty, through a cooperative arrangement between the New York State College of Agriculture and the 
Farm Credit Administration. The author wishes to express appreciation to Dr. Rasmussen as well 
as to the auction managers, owners, and other officials, and to auction buyers, grower-patrons, and 
others, whose cooperation made this study possible. 

1Also presented to the faculty of the Graduate School of Cornell University, June, 1939, as a 
thesis in partial fulfillment of the requirements for the degree of doctor of philosophy. 
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Farm Credit Administration, undertook a study of the status of country 
fruit and vegetable auctions. 


PURPOSE OF SiUDY 


The purpose of this study was to obtain such facts as might be available 
concerning country fruit and vegetable auctions which might assist growers, 
cooperative associations, and others in appraising the importance and effec- 
tiveness of such auctions in marketing fruits and vegetables. It was hoped 
that such a study might throw some light on the factors which are most 
important in determining success or failure of country fruit and vegetable 
auctions. 


SCOPE OR STUDY 


Data were obtained from 64 country fruit and vegetable auctions which 
operated during 1936 in 10 Eastern Seaboard States, and from 9 which 
ceased to operate before 1936. These auctions were found in 10 States 

Pa renee ranging from Massa- 
2 j chusetts on the north, 
ics to Florida on the south 
Se) (figures 1 and 2). Fif- 
| 
! 


Cape ee ty-four, or almost 85 
Purse ccirye per cent, of these auc- 


a 


‘ 
U a free 
a Je ONNECTICUTPeravo 
e 
‘ 


tions were found in 
five States, Virginia, 
North Carolina, Mary- 
land, New Jersey, and 
Delaware (table 29, 
appendix ). Informa- 


te 
BS tion.concerning use 
4h made of these auctions 
( ae was also obtained from 
ne 431 growers of fruit 
\ A Cooperative auctions STOWerTS O Fruits 


@ Private or municipal auctions and vegetables as well 

6! 5 De Gd as from 114 buyers, 

Figure 1, Location or 48 COUNTRY FRUIT AND veGETABLE WhO purchased produce 

AUCTIONS WHICH OPERATED DURING 1936 on one or more of these 
auctions. 

This study covered auctions which handled fruits and vegetables that ar- 
rived via motor truck, wagon, or automobile at country shipping points or 
farmers’ markets; employed an auctioneer: and had physical facilities for 
conducting an auction business. 


FACILITIES USED FOR AUCTION PURPOSES 


Facilities used by these 64 auctions varied from simple, single-drive 
open-end sheds (figure 3), to double-driveway sheds (figure 4), and rela- 
tively large and elaborate buildings (figure 5). In the shed-type facilities 
(figures 3 and 4), the shed usually provided seats for buyers and protected 
them from rain and sun. Platforms or benches, on either side of the drive- 
way, enabled buyers to inspect produce as it moved through the open drive- 
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way and was offered for sale by the auctioneer. Procedure at the most 
elaborate auction (figure 5) may have been influenced by near-by tobacco 
auctions. When the auction was operating, driveways were occupied by 
motor trucks and wagons loaded with produce, and sample packages from 
each load were placed on the center platform. The auctioneer, accompanied 
by buyers, walked up and down the platform, and produce was sold on the 
basis of the samples displayed. 


AUCTIONS IN 4 NORTHERN STATES IN 1936? 


The quantity of produce sold through country fruit and vegetable auctions 
in the 4 northern States increased from about 55,000 packages in 1912, to 
more than 4 million 
packages in 1936 (table et Raat ee 
30, appendix). Devel- aod JN, 
opment of auctions has rigs, 3 
been much more rapid 
in some States than in 
others. 

Massachusetts. An 
auction was established \ is 
mm ther fall. of. 1935. at 
the Boston Regional 
Produce Market, West is 


- 
ade 


Ss QOUTH 
CcAROLINA® 


Ss 
ef role oyicn oN 


Cambridge. This auc- 


\ gf 


: p 


nour Hasycled ali wide ,—--—-—- = 


Watiety .of. fruits and 


F t eras 4f 


vegetables, but in 1936, 9 
apples were most 1m- : 
portant in volume of iY 
sales. > 
Connecticut. One oN 
auction organized in 2 ; \ 
1932 operated at the ” ey 
hares tier ket in ) 
New Haven, Connecti- & Cooperative ses 
cut, during 1936. An- @ Private or municipal auctions 
other was organized at Gy’ 
Manchester in 1933. Figure 2. Location oF 16 COUNTRY FRUIT AND VEGETABLE 
The volume of business AUCTIONS WHICH OPERATED DURING 1936 
at these auctions has in- 
creased substantially each year since they were organized. The New 
Haven auction handled mainly strawberries. At the Manchester auction, 
a wide variety of fruits and vegetables were available, of which cauliflower, 
strawberries, and peaches were most important. , o 
New York. ‘Two of the 64 auctions which operated in 1936, were located 
in New York State. The Riverhead Cauliflower Growers’ Association, at 
Riverhead, Long Island, is the second oldest auction of this type in the East. 
It was established in 1912, one year after an auction began operations at 
Marion Station, Maryland. 


2The term northern States as used in this report means the States of Massachusetts, Connecticut, 
New York, and New Jersey. 
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FIGURE 3. SIMPLE SHED FACILITY, ERECTED ACROSS HIGHWAY, BRIDGEVILLE, DELAWARE 


Nearly 800 growers patronized the Riverhead auction during 1936, and 
only one other auction of this type did a larger business, whether measured 
in number of packages of fruits and vegetables sold or in gross dollar sales. 

The Mid-Hudson Fruit Auction was operated by the Cooperative Grange 
League Federation, Inc., at Highland, New York, in the Hudson River 
fruit belt, and handled mostly fruit. 


x 


FIGURE 4. DOUBLE-DRIVEWAY AUCTION FACILITY, WITH OFFICE BUILDING AND LOADING 
PLATFORMS, GLASSBORO, NEW JERSEY 
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FIGURE 5. LARGE BRICK AUCTION FACILITY, OF DOUBLE-DRIVEWAY TYPE, LAKE CITY, 
SOUTH CAROLINA 


Subsequently to this study, country fruit and vegetable auctions have also 
been established at Livingston (handling fruit) ; at Margaretville (handling 
cauliflower) ; at Hicksville, Long Island (handling mostly potatoes and 
vegetables) ; and at Williamson, in the western New York fruit and vege- 
table belt. 

New Jersey. Auctions were first formed at Cedarville and Rosenhayn, 
in the intensive berry and vegetable area in the southern part of the State, 
in 1928. The volume sold at auction grew from about 160,000 packages 
handled by these two auctions in 1928, to more than 3 million packages 
handled by 9 auctions in 1936. Fourteen auctions in all have been estab- 
lished in New Jersey, 9 of which operated during 1936.3 A wide variety of 
products were handled, such as tomatoes, peppers, cucumbers, snap beans, 
sweet potatoes, Irish potatoes, onions, cantaloupes, apples, strawberries, 
etc. 


AUCTIONS IN 6 SOUTHERN STATES IN 1936* 


With the sole exception of the auction at Riverhead, New York, country 
fruit and vegetable auctions were used much earlier in the South than in the 
North. Prior to 1928, 19 auctions were in operation in the five southern 
States from Delaware to South Carolina, and 35 additional auctions had 
been established in the southern States by 1936. os all these auctions, 50 
operated during 1936. 

The volume of sales at these southern rheehas increased from about 
10,000 packages in 1911 to nearly 4,500,000 packages in 1936. 

Delaware. The first country fruit and vegetable auction was established 
in Delaware about 1920, at Seaford. Six auctions were operating in Dela- 
ware in 1936 (table 29, appendix), and strawberries, cantaloupes, cucum- 
bers, and tomatoes were the most important commodities handled. 

8Auctions operated during 1936 at Hightstown, Beverly, Swedesboro, Glassboro, Hammonton, 
Landisville, Vineland, Rosenhayn, and Cedarville. 


4The term southern States as used in this report means the States of Delaware, Maryland, Vir: 
ginia, North Carolina, South Carolina, and Florida. 
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Maryland. Auctions in Maryland seem to have limited their activities 
to that section of the State known as the Eastern Shore. The first of all 
of these auctions was reported as having been established at Marion Station, 
about 1911, but an additional eleven were subsequently established at other 
points, and ten of these operated during 1936 (table 29, appendix). 

From about 10,000 packages handled by one auction in Maryland during 
1911, sales increased to nearly 900,000 packages handled by 10 auctions in 
1936. Strawberries, cantaloupes, cucumbers, string beans, and lima beans 
were the most important commodities handled by Maryland auctions. 

Virgima. In 1936, auctions in Virginia were located entirely in Accomac 
and Northampton Counties on the Eastern Shore. The first auction in 
Virginia 1s reported to have been established at Onley about 1912, and 
there were 18 auctions in operation during 1936 (table 29, appendix). 

Volume of sales increased from about 8000 packages during 1912 to 
nearly 500,000 packages in 1936. Strawberries, string beans, broccoli, and 
lima beans were the most important commodities handled by Virginia auc- 
tions. 

North Carolina. Country fruit and vegetable auctions in North Carolina 
are located in the southeastern part of the State. The first bona-fide auc- 
tion in the State was established at Tabor City in 1915. By 1936, there 
were 13 of these auctions in operation in North Carolina (table 29, appen- 
dix). Sales had increased from about 8000 packages sold through one 
auction in 1915 to 1,300,000 packages in 1936. Strawberries, string beans, 
peas, green peppers, potatoes, sweet corn, cucumbers, and dewberries were 
the most important commodities handled by North Carolina auctions. 

South Carolina. ‘Only two country fruit and vegetable auctions had been 
established in South Carolina by 1936, one at Loris and another at Lake 
City. Another auction began operating at Ehrhardt, South Carolina, in 
1937. 

Florida. A small auction was established in 1934, at Wauchula, Florida. 
Its volume of business rose rapidly from 1934 to 1936. Cucumbers, straw- 
berries, green peppers, eggplant, string beans, and lima beans were the most 
important commodities handled. The success of this auction led to the 
establishment at Wauchula, in 1937, of a large state market which uses the 
auction method of sale exclusively. 


FACTORS INFLUENCING DEVELOPMENT 


It seems to be generally agreed that increased possibilities of hauling 
produce from farm to market by motor truck has been a most important fac- 
tor influencing the growth of country fruit and vegetable auctions. AI- 
though some of the auctions are patronized by buyers who ship by rail, a 
large share of the patronage comes from buyers of one type or another who 
transport their purchases in their own or hired motor trucks. The regis- 
trations of motor trucks in the United States rose from about 2.4 millions 
in 1925, to almost 4 millions in 1935, an increase of about 66 per cent during 
the Il-years period. During the same period, the number of country 
auctions increased from 18 to 64, or 255 per cent. 

It seems likely that the presence of relatively large surpluses at many 
shipping points may have stimulated efforts to find more rapid and efficient 
methods of distribution. According to the United States Department of 


*Automobile facts and figures, p. 4. Automobile Manufacturers’ Assoc, 2ist edition, 1929. 
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Agriculture, the acreage of commercial truck crops for shipment fresh in 
the North Atlantic and South Atlantic States rose from about 256,000 in 
1919, to about 681,000 acres in 1938 (an increase of about 166 per cent).® 

In 1920, costs of distributing food and prices paid to farmers for food 
in the United States were in fairly close adjustment; the index number 
(using the period 1910-1914 = 100) of prices paid to farmers for food ma- 
terial stood at 212, while the corresponding index of costs of distributing 
food was 203." By 1932 the index of farm prices had fallen to 65 (a de- 
cline of about 69 per cent), whereas the cost-of-distribution index had de- 
clined only 24 per cent to 153. In 1936, the index of farm prices stood at 
117, compared with a cost-of-distribution index of 171. It is probable that 
the establishment of many country fruit and vegetable auctions from 1928 
to 1936 represented desperate efforts on the part of growers to find some 
way to alleviate the serious maladjustments caused by the sharp decline in 
the price level of farm products. 

Other factors which have probably influenced the establishment of coun- 
try auctions were dissatisfaction on the part of growers with returns from 
sales through other outlets, rivalry between villages or towns which may 
have resulted in the establishment of duplicate auction facilities, and the 
strong desire on the part of growers to sell for cash. The low operating 
costs of these auctions was likewise probably an important factor. 


OPERATING METHODS AT COUNTRY AUCTIONS 
PERSONNEL 


Because no two auctions seem to have operated in precisely the same 
manner, it is difficult to describe them accurately without resorting to infi- 
nite detail. The following general observations may be of interest. The 
number of employees at these auctions varied from one at small auctions, 
to eighteen or twenty at the larger cooperative auctions, and averaged 
about four per auction. Some of the larger auctions employed a manager, 
an auctioneer, a clerk, four or five package boys, an errand boy, two or 
more other platform men (who open and dump sample packages for inspec- 
tion by buyers), one or more yardmen, and four or five clerks in the office. 
Eleven auctions also paid a part of the expense of inspection. 


SEASON OF OPERATION 


Most of the auctions were closed during the winter and early spring 
months, and operated only in the late spring or summer. Operations were 
usually discontinued when income from the daily business was regarded as 
insufficient to justify expenses. Three auctions, however. operated during 
the entire year and handled non-perishable commodities during the winter 
months. 

PAYMENT TO GROWERS 


At most of the private auctions, growers were paid directly by the buyers. 
The time and frequency of payment varied from immediately after the sale 
to a yearly settlement at the end of the season. In most cases, growers 
collected from the buyers on one or two days a week generally called pay 
days. At private auctions, most outside buyers were required to buy 
through a local dealer. Growers collected for all auction sales at the offices 


®Outlook charts, 1940, potatoes and truck crops, p. 14. U. S. Agr. Dept., Bur. Agr. Econ. 
7Farm econ., no. 116, p. 2849, January, 1940. New York State Coll. Agr. 
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of the local dealers. Most of the cooperative auctions collected from the 
buyers, assumed all credit risks, and paid the growers once or twice a week. 


CHARGES MADE FOR AUCTION SERVICES 


The charges made to growers for services performed by auctions varied 
‘considerably. Most of the private auctions charged a stipulated rate per 
package. Most of the cooperative auctions varied the rate according to 
the price received or charged a stipulated percentage of the gross sales per 
package. In a few cases, buyers as well as growers were required to pay 
a fee to cover certain services performed by the auctions. 


RECORDING CONTENTS OF LOADS 


All auctions found it necessary to obtain a record of the contents of each 
truckload, wagonload, or autoload offered for sale. At private auctions, 
the grower usually called out the number of packages of each commodity in 
his load on entering the auction shed, and the auction clerk recorded it 
opposite the grower’s name. At a few cooperative auctions, employers in- 
terviewed each grower in line before entering the shed, and listed the num- 
ber of packages of each commodity the grower had for sale. 

Most of the cooperative auctions used a “load slip”, on which the grower 
inserted his name and the number of packages of each commodity before 
arrival at the auction block. The load slip was then handed to the clerk, 
who copied the information on a permanent record, and at the same time 
held the slip so the auctioneer could use it as a guide in selling the load. 
When the sale was concluded, the clerk recorded the price realized per pack- 
age and the buyer who bought each lot. 


SELLING 


The sales were usually made from samples shown. Samples of such 
commodities as string beans and sweet potatoes were dumped in sample 
bins for inspection. Such commodities as strawberries or cantaloupes 
were examined by buyers either through the top or side of the package. 

If the displayed sample did not fairly represent the lot, the buyer usually 
was accorded the privilege of rejecting the lot when the grower made de- 
livery. Buyers usually had a man at the truck, shed, or car to check the 
lots purchased. On all cooperative auctions, the manager or an inspector 
was ordinarily present to arbitrate disputes between growers and buyers. 
On private auctions, the disputing parties usually came to terms unassisted. 
At most auctions, the sale was not considered complete until the buyer or 
his representative indicated acceptance by signing a receipt for the produce. 

At private auctions, sales slips were made out by local buyers, who had 
the privilege of buying on the block, or by some outside buyer using the 
sales-slip book of a local buyer, and paying him a brokerage fee. Only one 
duplicate was made. The grower was given the original and the buyer 
kept the duplicate. At cooperative auctions, two or three copies were 
made. If three, the grower received one, the buyer one, and the auction 
kept the original. 

Each lot was sold to the highest bidder, except in the comparatively small 
number of cases when growers availed themselves of the “no sale” privi- 
lege, or refused to sell at the highest price bid. It was a grower’s privilege 
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FIGURE 6. AN AUCTION AT MOUNT OLIVE, NORTH CAROLINA, OPERATED BY AN INFORMALLY 
ORGANIZED GROUP OF GROWERS, AND ESSENTIALLY COOPERATIVE IN CHARACTER 


to “no sale” a lot at any time before it left the auction shed. No auction fee 
was charged for packages not sold. 


OWNERSHIP AND CONTROL 


Twenty-seven of the 64 country fruit and vegetable auctions were either 
owned or operated, or both, by some type of farmers’ cooperative associa- 
tion, or informal farmers’ group. The auction at Mount Olive, North 
Carolina, is a typical example of auctions owned and operated by unincor- 
porated farmers’ groups (figure 6) ; while the auction at Highland, New 
York (figure 7) is an example of ownership and operation by an incorpo- 


FIGURE 7. THE MID-HUDSON FRUIT AUCTION, AT HIGHLAND, NEW YORK, WAS OPER- 
ATED BY A COOPERATIVE EXCHANGE 
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rated farmers’ cooperative association. Of the remaining 37 auctions, 28 
were privately owned and operated by buyers; 5 were owned by municipali- 
ties; 2 were owned by local banks; one by a local insurance man; and one 
by an auctioneer. 


COMMODITIES HANDLED 


During 1936, 48 vegetables and 18 fruits, in addition to eggs, walnuts, 
Christmas trees, and holly wreaths, were sold at these 64 country auctions 
(table 2). Only ten of the 64 auctions handled as many as 15 vegetables, 
and only as many as 4 vegetables and one fruit were handled by 20 of the 
auctions. 

Over two-thirds of the auctions handled strawberries and more than half 
handled string beans. Cucumbers, lima beans, and green peas were each 
handled by about a third of the auctions; and peppers, cantaloupes, squash, 
tomatoes, Irish potatoes, broccoli, eggplant, cabbage, huckleberries, apples, 
onions, carrots, pickle cucumbers, and sweet corn by 10 or more of the 
auctions. 


TABLE 2. CommopitTiEs HANDLED By 64 COUNTRY FRUIT AND VEGETABLE AUCTIONS 
IN 10 EASTERN SEABOARD STATES, 1936* 


Number Per cent Number Per cent 
Commodity of re) Commodity of of 
auctions totalt auctions totalt 
Vegetables: Vegetables: 

“Oe OULD DEANS en co ck knee 34 53 DO Ul OTASSH ere ke ee 3 5 
CUGRIN bers so Reta os 28 44 APSS eee Gk eR 3 5 
Teimia beans. Ve. ava a 22 34 Shel DeATIC cha ede sien eee = 3 
Peas, green... . tet. sue. 20 31 Kentucky wonder beans... 2 o 
PED DES ark hele enone Ly. eel ee Pee Ot a eee ae 2 3 
OL EE shea ay Re sre lien Z 16 25 PANNA Sch sph On Om tk 2 3 
AI QUALOES'. 1s vaicee BAM 15 23 GOLIST < TRA een eterna 2 3 
Trish potatoes... ..0..5 44% 12 19 POR <5 xa tN Kee ewes 1 2 
TSTOCOOIL Si oe Re aa eS 12 19 
Jajexenoitchekeay vce tiny Gee el 12 19 
SUDO AREY Var s Peewecuae vat dg 
OIG TIE fc 7s Ale hn 10 16 
LEB OUS es xs) Ohh eek ote 10 16 Fruits: 

Pickle cucumbers....... 10 16 DLTA WHEITIOS sin ca cad aw ac 44 69 
Sweet corn...........; 10 16 Chntaloupesn.. sas osx as 16 25 
Sweet potatoes......... 9 14 Huckleberriés... ..44 5.400 11 17 
AGIs + veh x wee WA ck 9 14 BODIES Tn kak. n sd oe tes 10 16 
Dandelion greens....... 9 14 Watermelons oe ck otek 9 14 
OG TILORIS 5. 4 = gk ly orn 9 14 Biackberries. o. kendra cs 8 i? 
PRET Bose cox saeare Ney ee ee 9 14 DSWDOTTIES. ks. aw ast as 8 12 
PSUATROUS bu wks vos 8 12 POACIOS , nav TRE kes 7 11 
POVS DOANE Cc ais. ces 8 12 POBTS este he ee Bee & ¢ 11 
IPATSLEY Seite crore 8 1 IR@SpbEETIES.. ce oye ke ack 7 11 
MUU i van exe tee ee 7 if CNGMIGS Fie < xi ent EKA wn 7 11 
PRUCISHOS).¢5 sduvaok ts. 4m 7 11 SPADES eclnd, Pte tek cae 7 13 
BNET 45 ate Vee 7 11 Gooseberres. ....k a5 sv das 6 9 
RIOIOE YT «ig wernt Wake rg 11 CAUZEUTRS ae aa kine na 5 8 
PETeTINek has ck toon & a te PAVING See eR CE ake k Sk dia A 4 6 
RUG RLD cin Cx sew a's ¢ 11 tabbDoleecn wn fas ice keane 3 5 
ISAE Rech c) he ane eae A 6 9 (IB GCSL S54 CER ta ke <'e 2 3 
WANES tv ine NGaiae «Ste Os 6 9 GTQTIDETTIOS, Gc axon coke 1 2 
BRAGG cierto yaad oat 5 8 

SUM re ercnteee cia ote 5 8 

SOCT BIOCNS tis cas cs 5 8 

I.GMEING Us in 4 vera ce ces 4 6 Other commodities: 

Brussels sprouts........ 4 6 BOSS chha Rees Rie owe ae 3 5 
CAUUEOWERS Solas cea 4 6 Walnuts, bIQGKi..< sas cso4 1 2 
Chinese cabbage....... 4 6 Christmas treés.. os. .4... 1 2 
MUBHTOOME, 603 iii eas 4 6 Holly wreaths... ......444 1 2 
ReWits GMT 4 < Socde ates 4 6 


*Massachusetts, Connecticut, New York, New Jersey, Delaware, Maryland, Virginia, North Carolina 
South Carolina, and Florida. 
tPercentages do not add to 100 because many auctions handled more than one commodity. 


CouNtTRY FRUIT AND VEGETABLE AUCTIONS V7, 


The 64 auctions handled an average of 8 commodities per auction during 
1936. The 14 auctions in the northern States handled an average of 23 
commodities per auction, and 50 auctions in the southern States handled 
an average of 3 commodities per auction during 1936.. 


TOTAL VOLUME HANDLED 


Approximately 8.6 million packages of fruits and vegetables, with a total 
value of more than 9 million dollars were sold during 1936 at these 64 
auctions (table 3). In gross value, strawberries were outstandingly the 
most important single commodity. Approximately one million crates of 
strawberries were sold at auction for more than 3.3 million dollars, or more 
than a third of the total gross value of all commodities sold at auction. In 
number of packages sold at auction, however, tomatoes ranked slightly 
above strawberries; and string beans, cantaloupes, cauliflower, cucumbers, 
and green peppers were almost as important as strawberries. 


POMPARIOONOF SAEES “AL (AUCTION, WITH) TOTAL’ PRODUCTION 


The importance of country fruit and vegetable auctions in the distribu- 
tion of fruits and vegetables may be measured in some degree by the propor- 
tion of the total production of all fruits and vegetables which was sold at 
such auctions in the areas served by these auctions. 


TABLE 3. VoLUME OF SALES OF IMPORTANT COMMODITIES,* AS REPORTED BY 64 
CouNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD STATES, 1936 


Packages sold Gross value 
’ Type of package 
aoe peti Mee Percentage Percentage 
poe of total ee of total 
Number Per cent Dollars Per cent 

MGtniatOCShr yw Sh ichecsgsse costae 54-bushel basket 1,129,190 13.1 426,292 4, 
DELAWDELLICSEE (ons ft cre ae enc 32-quart crate Pe Ons 13.0 3,305,845 36.5 
SEE TIPUDOANGa cre yuo vie ts Weddle ood oo Bushel hamper 1,028,507 11.9 945,985 10.4 
CUCM DOES © «Pits, artists custaeerats etc lene Bushel basket 853,361 9.9 620,844 6.9 
GaAMPAlOUDES sf ctoh aac Mumia lota ele te clk Crate of 24 753,428 8.7 610,902 6.7 
CAUIHOWEDN. dh ine ee os eh om hohe Crate of 12 697,629 8.1 563,044 6.2 
SEECI POD DECLS 0.) ciuit tee oie eee Bushel basket or 

hamper 644,156 8.1 832,782 3.7 
WEieiae DATS ice waedhl oyscde he aes Bushel hamper 287 ,254 Bia! 400,643 4.4 
SEW OEE POLALOGS os hes ¢ vies ea ea os Bushel basket or 

hamper 212,549 2.5 168,482 1.9 
MAEM COLIN 1) shold) oo 0 clr gudinag diye Bushel crate and 

75-ear bag 198,262 De 131,366 i) 
[Sofi] 0: Slee Aga) ee aa a Bushel basket or 

crate 179,871 Dell 115,746 1.3 
MORON Gera sire eancheee eo enees aynere Hee Bushel and 144-bushel 

basket 157,817 1.6 134,692 1.5 
DONS So Da gird od nas Ved Wee 50-pound bag 141,832 1.6 110,474 1h 
WY ARUELITIGIOTIG’ Sirians. « aibvidle ele oo Each 136,495 1.6 16,594 0.2 
BILECIN DEAS he Haw on HAAG Oe Bushel hamper 133,479 io 147,426 1.6 
is oo ae 100-pound sack or 

11-peck barrel 123,657 1.4 271,367 3.0 
MOAT OENE He a Zire Vota sod sche eae s Bushel hamper or 

basket (Aa (Aoy 0.9 91,425 1.0 
WEWDELLIOSS. tye fe cantare 2 24 and 32-quart crate 55,847 0.6 106,858 1.2 
BeOS OCIRION og, ois on ke Mie fee ees 36 and 60-pint crate 31,963 0.4 113,151 1.3 
PRESRT MOTIONS fete ins ee le eas 32-quart crate 31,013 0.4 103,829 ied 
Miscellaneous commoditiesf Bushel 619,409 7.0 341,276 Oe 

BE COLELLY Decay ete tot d aA ON ye aioe 8,608,558 100.0 9,059,023 100.0 


*Commodities which make up one per cent or more of either the total number of packages, or the total 
gross value. oy ; : 4 ; a 
tIncludes all other commodities not included in the leading 20 (for list of all commodities see table 2, 


page 16). 
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The most usable estimate obtainable for the total production of fruits 
and vegetables in the area served by these auctions is data concerning pro- 
duction of 23 truck crops for market, 9 truck crops for manufacture, and 
12 fruit crops.2 It seems likely that sales at country fruit and vegetable 
auctions accounted for approximately 2.3 per cent of the total production of 
all fruits and vegetables in the 10 Eastern Seaboard States. 

About 4.6 per cent of the total production of all fruits and vegetables in 
the five States from New Jersey to North Carolina was sold at country 
auctions, while less than one per cent was sold by this method in the other 
five States. ‘Tomatoes, Irish potatoes, sweet potatoes, and citrus and other 
fruits made up a large proportion of the total fruits and vegetables pro- 
duced in the 10 Eastern Seaboard States. Only small quantities of these 
products were sold at country auctions. 

For certain crops, however, a relatively large share of the total produc- 
tion was sold at auctions in these States. For the 10 States as a whole, 47 
per cent of the strawberries, 43 per cent of the lima beans, 40 per cent of 
the cauliflower, 38 per cent of the cantaloupes and cucumbers, and about 20 
per cent of the green peppers were sold at auction. Approximately 10 per 
cent of the string beans, green corn, eggplant, and green peas produced in the 
10 States was likewise sold at auction. On the other hand, sales at country 
auctions accounted for only about 4 per cent of the tomatoes, about 2 per 
cent of the onions, and about one per cent each of the Irish potatoes, sweet 
potatoes, watermelons, peaches, and apples produced in the 10 States. 


RANGE IN VOLUME OF FRUITS AND VEGETABLES HANDLED 


The number of packages of fruits and vegetables sold by individual auc- 
tions ranged from less than 1000 handled by a strawberry auction in Vir- 
ginia, to slightly more than 800,000 packages of miscellaneous fruits and 
vegetables handled by an auction in New Jersey. 

Approximately one-fourth of these auctions sold less than 25,000 pack- 
ages of fruits and vegetables, and 37 of 64 handled less than 100,000 each 
during 1936 (table 4). On the other hand, 7 auctions handled more than 
400,000 packages during the year. The average number of packages han- 
dled per auction was about 135,000. | 


TABLE 4. AVERAGE NUMBER OF PACKAGES OF FRUITS AND VEGETABLES HANDLED, 
64 CouNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD STATES, 1936 


Percentage Average 
Range in number of packages handled* Auctions of total packages 
auctions per auction 
Thousands Number Per cent Number 
RMSE MEME She. 685 wv tig Reed We ee As Ran ecuce ok 4 NO 15 24 11,272 
SOG S feu PENI DER G Sonal Ces ¥oerend 4 eo aie cK Bl ly 35,986 
Fy Ree Ox Bas 4 Sak ORME OEE 5 voce he 11 17 75,560 
LHR OM cc dis ie nd Site CaN bath a AA wed Sh 16 25 135,270 
PPO 1k A aA GLEE AA CAS NEN EM do ok 4 6 312,161 
SU GH NOER Haute n sk aE ek Ooh ea CAME 7 11 542,786 
A DSAL OE MVOIERO. ¢ Raids Kak as Newel 64 100 134,509 


*The range in volume of business was from 950 to 803,227 packages per auction. 


8These data comprise all fruit and vegetable crops for which the Crop Reporting Board, of the 
United States Department of Agriculture, Bureau of Agricultural Economics, made estimates of 
production for any of the 10 Eastern Seaboard States in which country fruit and vegetable auctions 
operated during 1936. 
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Fruit and vegetable sales per auction varied from less than $2500 to 
slightly more than $600,000, and the average volume of fruit and vegetable 
sales for the 64 auctions was about $142,000 per auction (table 5). About 
52 per cent reported sales aggregating less than $100,000 for the year, but 
5 auctions (or 8 per cent) had average sales of more than half a million 
dollars. 


TABLE 5. AVERAGE Gross SALES, 64 CouNTRY FRUIT AND VEGETABLE AUCTIONS, 
10 EASTERN SEABOARD STATES, 1936 


Percentage Average volume 

Range in volume of sales* Auctions of total of sales 
sales per auction 

Dollars Number Per cent Dollars 
PamE i ATy CONN ele en aoe hate ae wi aap eae inte 8 13 9,230 
DO OU ALGO ES nasa. ch secheatsyes Beja bis + Santee 9 14 34,977 
PO OE IO errs ccate 2 Shae AT Seve ckeos che ction, ahaa 16 25 61,622 
TOO OO 99 Oe era an anlar italetans i iaare 15 23 145,031 
BOO OOO 399 G00 Lom sone ek hae ode thcio e's tage Mise 11 17 268,673 
OU LOOUROT MOTOS ett iie Pon tel eae aed nie! art io1e lees 5 8 510,583 
AROta Ota Viera CC ars: ease tate Aine ares ody 64 100 141,547 


*The range in volume of sales was from $2470 to $600,120 per auction. 


FACTORS INFLUENCING VOLUME OF SALES PER AUCTION 


Adequate information was not available to determine all of the factors 
which may have influenced the volume of fruit and vegetable sales per 
auction. The ability of auctioneers and managers to attract and hold 
growers and buyers, and the “quality” of the service offered, as well as 
other intangible factors, cannot be measured statistically. It seems likely 
that the volume of fruit and vegetable sales per auction depended on various 
combinations of factors rather than any single one, and that those auctions 
with the greatest number of favorable factors tended to have the largest 
volume of sales. 

Despite these reservations, such data as are available have been briefly 
analyzed in the hope that it may be of some assistance to growers and co- 
operative associations who are interested in existing or prospective country 
fruit and vegetable auctions. 


NUMBER OF COMMODITIES HANDLED 


Twenty of these auctions (or about one-third) handled only one com- 
modity, and averaged less than $60,000 worth of fruit and vegetable sales 
during 1936; while 17 auctions, which handled, on the average, about 
22 commodities each, attained fruit and vegetable sales averaging nearly 
$220,000 each (table 6). For all of the 64 auctions, fruit and vegetable 


TABLE 6. RELATION OF NUMBER OF COMMODITIES HANDLED TO SALES PER AUCTION, 
64 COUNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD STATES, 1936 
ST ES EE OS EL, SE LT A, | SE aS ST CT 


Average Auctions Average 


Range in number of commodities handled commodities in group gross sales 
handled per auction 
‘ Number Number Dollars 
CEES Rs UBL ag MS CASE Foe PRC PRR RAL PENAL ig Teo 1 20 59,017 
Bere hed ED Hieis Sabaie RAGS «| hoon acerd aaa Go-8 8 2.3 13 132,548 
2 eet OUEST AE ae ae PE TIER, TGR ORT ET Coe Oe 5.1 14 175,214 


Sei OER S? hen os Ate phe tal ho bee's cs 21.5 i 217.801 
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sales averaged nearly $142,000 and 8 commodities were handled per auction. 
There appears to have been some relationship between the number of 
commodities handled and the total dollar volume of sales; that is, the 
greater the number of commodities handled, the larger the volume of sales. 
(This may suggest to some auction managers one possible method of in- 
creasing sales volume and reducing costs of operation per package. ) 


KIND OF COMMODITIES 


The kind of commodity also seems to have had some influence on fruit 
and vegetable sales per auction, although the exact effect is not so obvious 
because of the widely varying conditions under which these auctions oper- 
ated. Such data as are available, however, indicate that auctions which 
handled strawberries alone had larger sales than did single-commodity 
auctions handling either broccoli or dewberries; and that for two out of 
three groups, auctions handling strawberries in combination with one or 
more other commodities had larger average sales than did auctions handling 
combinations of commodities that did not include strawberries (table 7). 
Strawberries and relatively perishable fruits and vegetables seem to be 
particularly well adapted for sale at country fruit and vegetable auctions. 


LENGTH OF OPERATING SEASON 


There was a wide disparity in length of season during which these 64 
auctions operated. Some operated only 11 days, and others throughout 
the year. Twenty-seven (or about 42 per cent) were open less than 50 


TABLE 7. NUMBER AND KIND OF CoMMODITIES HANDLED AND VOLUME OF SALES PER 
AUCTION, 64 COUNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD 
STATES, 1936 


Number and kind of commodities handled Auctions Fruit and vegetable 
sales per auction 
: Number Dollars 
One commodity: 

UAW OOITION «N50 dca NOR Se en ae tee noe Seer eRe en rae oe 16 66,400 
aCe eee ME ave NE 0° Ceres WA Sei EN acl 2 10,750 
LIEW OPTICS ots CRA wale cx VESPER AA ea ee he ee 2 48,220 
OUR IGR AVON Ee 2. sien Pht thax PeRNeian Sree nee 20 59,017 


Two or three commodities: 
strawberries and one or two others. .¢... os. cawuuesuccavc 7 157,882 
GEntaloupes ang Cucumbers... iia ss +<s5 500s oko ou ete 3 154,614 
poring beans ane TMA beans... ka ans bbe ke oce ae ome eae 2 51,425 
1 


RSTEGe DON WEIS OTC SIGMA Sy «ick a's snr hn Woke eee 51,200 
GVEA CI VOTRE ee cota ra cy GW als, oh a aa ead Cee wee ee 13 132,543 
Four to seven commodities: 
Strawberries and several vegetables. .............ccceeuee 9 169,508 
SC VOTAL VOCCRGIOS ys 5.4.0 Feel Eien fee ae 5 185,486 
BAIGL ROT VOT ARGs Ces eee Conn cas ER Ae aw Oe eT A 14 175,214 
Eight or more commodities: 
Strawberries and several vegetables. ............ccceccues 12 245,463 
several fruits and vegetables... .. vic kas xb tana cecuuccnns 5 151,411 
URL CP AVERAGE va cs ok nA vac an bel es ee ee 17 217,801 


All BUGUGTA 1s 2 carci Hee eek ood od ae as Cee 64 141,547 
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days during 1936, and 7 (or about 10 per cent) operated 150 days or more 
(table 8). 

It will be noted that the auctions which operated for only relatively 
short periods had relatively small sales (about $75,000 per auction), and 
that the largest volume of sales (about $257,000) was obtained by the auc- 
tions which operated for an average period of about 229 days. 

In areas where a sufficient number of commodities are available in rela- 
tively large volume in season, it seems likely that extending the period of 
operation may result in substantially larger volumes of sales. 


TABLE 8. RELATION OF LENGTH OF OPERATING SEASON TO SALES OF FRUITS AND 
VEGETABLES, 64 COUNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD 
STATES, 1936 


; Average length eee , Average gross 
Range in length of operating season of operating uctions in sales of fruits 
season each group and vegetables 


per auction 


Days Days Number Dollars 

essethiarivo Wien a octets ee nen cad Woiekste eels, wieue se Biel D2 75,526 
EX Gs Gio) te Gra. Ooch CIR Ra alr RC Or EN Rr eter te 69 16 169,993 
OO 1A Ou ey. Ramet ied Li dima a hm cite hee nes 119 14 176,476 
MACE TIN EC ESA Vase So fc sah is aie nak Myst Bn ee Re any eee 229 7 _ 257,467 


DISTANCE TO NEAREST COMPETING AUCTION 


In some areas, auction facilities may have been developed too hastily and 
in too close proximity to one another for maximum efficiency. For all 64 
auctions, the range in distance to the nearest competing auction was from 
less than one mile to approximately 150 miles. Two of these auctions were 
located at one small shipping point on the Eastern Shore of Virginia, and 
were only about one-tenth of a mile apart; whereas the auction at River- 
head, New York, was approximately 150 miles from its nearest competing 
auction in 1936. 

The average distance to the nearest competing auction for all auctions 
which operated in 10 Eastern Seaboard States during 1936 was about 16 
miles. At that time, 28 per cent were less than 5 miles from the nearest 
competing auction, 28 per cent from 5 to 9 miles, 27 per cent from 10 to 
14 miles, and 17 per cent were located 15 miles or more from their nearest 
competitor (table 9). 

The auctions which were less than 5 miles from the nearest competing 
auction, reported fruit and vegetable sales averaging about $100,000; those 


TABLE 9. RELATION OF DISTANCE TO NEAREST COMPETING AUCTION TO SALES OF 
FRUITS AND VEGETABLES PER AUCTION, 64 COUNTRY FRUIT AND VEGETABLE AUC- 
TIONS, 10 EASTERN SEABOARD STATES, 1936 


# 


4) 
Average distance Average sales 


Range in distance to nearest to nearest Auctions of fruits and 
competing auction competing in group vegetables 
auction per auction 
Miles Miles Number Dollars 
i SENG ola Fo ea Rt bre aE RCP ARCA a ICR RCO RES oe a aS 3 18 100,237 
Fe Uh ere 7 oat Os Rd rs eek Wr aE CMR BOR CEC ICE Oem if 18 . 119,406 
TAA ae ee tk Sie eel tas eae, 2 x all's, SWePE Mave 3hed bt Ne 164,594 


OSOT CEIL ONAN S EN tera 6 Setahcdete ells viene 61 11 209,760 
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from 5 to 9 miles from competing auctions had average sales of nearly 
$120,000 ; while the 11 auctions located 15 miles or more from their nearest 
competitors averaged about $210,000. The closer the auctions were to 
one another, the more difficult it seems to have been to obtain an adequate 
volume of business. It should be noted that 53 of the 64 auctions had an- 
other auction not over 14 miles distant. It seems likely that some of the 
near-by auctions, within 5 or 10 miles of one another, might find it advan- 
tageous to consolidate their operations. New auctions should probably not 
be established within 10 or 15 miles of other auctions. 


AREAS SERVED 


The diameter of the average area served by these 64 auctions was esti- 
mated at about 21 miles. Eight auctions served areas less than 10 miles 
in diameter, 21 auctions from 10 to 19 miles, 22 auctions from 20 to 29 
miles, and 13 auctions served areas with estimated diameters of 30 miles 
or more. The range in the diameters of the areas served was from 4 to 60 
miles. Two of the auctions on the Eastern Shore of Virginia drew grow- 
ers from not more than 2 miles in each direction, while the auction at 
Wauchula, Florida, was patronized by growers from six counties extending 
30 miles in each direction. 

The 8 auctions which served areas with estimated diameters of less than 
10 miles had average fruit and vegetable sales of less than $15,000, while 
the 13 auctions which served areas 30 miles or more in diameter averaged 
nearly $390,000 in fruit and vegetable sales during 1936 (table 10). Care- 
ful consideration of the size of the producing area which is available to be 
served by an auction, as well as the intensity of production of fruits and 
vegetables adaptable to auction sale, would seem to be basic requisites to 
the establishment and maintenance of successful auctions. 


TABLE 10. RELATION OF APPROXIMATE AREA SERVED TO SALES OF FRUITS AND 
VEGETABLES PER AUCTION, 64 COUNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EasT- 
ERN SEABOARD STATES, 1936 


ies Average Auctionsin + Sales of fruits 
Range in diameter of area served diameter of each group and vegetables 
area served per auction 

Miles Miles Number Dollars 
TOs I ir a ot MLA eg ae LO aN I 14,518 
VCR SS ee Sie US Obes Ue ab ey me Ay Se eS | 15 21 69,205 
DAUD gH as eh RR pace eee Bere IK ira Ale Rie a hie 23 22 170,137 
MUZORTINULG ices aie ener Geel weary Gee aeSunnd Eheeeee 36 13 288,197 


SOURCES OF INCOME FOR AUCTIONS 
FEES PAID BY GROWERS 


Fees paid by growers were the most important source of income, amount- 
ing to approximately $165,000 (or about. two-thirds of the total) for all 
auctions during the calendar year 1936, Brokerage fees paid by outside 
buyers to local brokers accounted for about 25 per cent (table 31, appen- 


dix). 
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There were many different systems or schedules of fees charged grow- 
ers in 1936. Of the 14 northern auctions, 7 used systems of variable 
fees based on value per package or size of package. The other 7 northern 
auctions charged either a percentage of gross sales, or a definite fee per 
package, regardless of size or value. 

Sixteen of the southern auctions which handled strawberries only, 
charged growers a standard fee of about two cents per crate. At the re- 
maining southern auctions, auction fee systems or schedules were highly 
varied, but most of them used systems of fees based either on the size of 
packages or types of commodities. 

The range in auction fees paid by growers in 1936 at the 60 auctions 
where such charges were made, was from 0.14 to 5.13 cents per dollar of 
sales, and the average auction fee paid by growers was about two cents per 
dollar of sales. 

There was considerable variation between States in the size of auction 
fees paid by growers per dollar of sales. The average auction fee paid by 
growers at 14 northern auctions was about 2.7 cents per dollar of sales 
(table 11). Auction fees paid by growers at 46 southern auctions were 
appreciably lower, and averaged only about 1.6 cents per dollar of sales. 


TABLE 11. Auction FEEs PAID BY GROWERS PER DOLLAR OF SALES, 64 COUNTRY 
FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD STATES, 1936 


Auctions at, Average 
State Auctions which fees ~ auction fees 
in State were paid per doliar 
by growers of sales 
Number Number Cents 
Northern States: 
Massachusetts, ndineceeud and New York 
CRIES TI CCL aia ees eer ds oy edi Hen at rei gave i53 5 2.78 
ENG Wa CLSOY. cite or eters cles eGiailens his tewier ster «ilsrece 9 9 2.64 
POLED OMEVEEAEE ole. boise Raed cies 14 14 2.69 
Southern States: 
GTA Oe rare ree fete tc oak ee ae ale cat elors etenaaels 6 5 1.60 
IAT VL UIC Meet Wor feta aiare o crtetesvarere Mens hie As ot ore 10 8 1.37 
Whitin aay Sepa eta Ty Ghetis ao3.. beaters stelay a tis 18 18 0.86 
North, Catolnay. ..2..: Sethe o Sync tne ste Py tases ot 13 12 2.10 
South Carolina and Florida combined........ 3 3 1.24 
SOLA OMA V CLACC . seetre str Site os eibaetd aig eke bilalls 50 46 1.56 


FEES PAID BY BUYERS 


Auction fees charged buyers were of much less importance as a source of 
income than were fees paid by growers, and only 10 of the 64 auctions 
charged buyers such fees. Five auctions, located on the Eastern Shore of 
Virginia, made an 8-cent-per-crate charge to buyers of strawherries. In 
return for this charge, the auctions performed various services for the 
buyers, such as keeping their accounts with the growers, paying growers 
weekly by check, and checking and inspecting growers’ loads when trans- 
ferred to buyers’ trucks. In Virginia, fees paid by buyers were the most 
important source of income to the auctions. Auction fees charged buyers 
by the 10 auctions in 1936 varied from 0.57 to 4 cents, and averaged about 
1.5 cents per dollar of sales. 
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BROKERAGE FEES PAID BY OUTSIDE BUYERS 

Income realized from brokerage fees® paid by outside buyers to local 
buyers, who either own or help control auctions, would not ordinarily be 
considered by the local buyers (who actually receive the fees) as a source 
of income to the auctions. At most of the auctions where such fees were 
charged, however, these local buyers owned and controlled the auctions 
either partially or entirely. Consequently, the fees charged outside buyers 
for the privilege of buying on the auctions were, for all practical purposes, 
a source of income to those who operated the auction. Of approximately 
$250,000 of gross income received by all auctions, brokerage fees paid by 
outside buyers made up almost $64,000 (or about one-fourth) ; auction 
fees paid by buyers about $19,500 (or 8 per cent) ; and auction fees paid by 
growers were more than $165,000 (or about two-thirds of the gross in- 
come). 

The range in brokerage fees paid by outside buyers to local buyers was 
from 0.09 to 3.61 cents, and averaged 1.32 cents per dollar of sales. 


OTHER INCOME 

Seven auctions had sources of income other than the three major sources 
already considered. At six of these auctions, the income was from lunch- 
stands rented out as concessions. The annual rentals from lunchstands 
ranged from $91 per season at a Connecticut auction, to $216 at a New 
Jersey auction, and averaged approximately $143 each for the six auctions. 
A seventh auction, located in South Carolina, received annual rentals to- 
taling $423 for office space rented to buyers in the auction building. 

Two auctions refunded to growers a portion of the charges collected from 
them in 1936. One of these auctions returned nearly one-half of all charges 
it had collected from growers during the year. Because of an unusually 
large local crop of its principal commodity, this auction had a volume of 
business in 1936 more than double that of any previous season. Charges 
to growers were assessed at the same rate as in former years, and approxi- 
mately $3400 of the charges collected were refunded. 


NET INCOME 

Consolidated reports for all 64 auctions of the income derived from all 
sources showed a gross income of $249,932, with refunds of $3565. of 
auction fees, leaving $246,367 net income for all auctions. For most pur- 
poses, however, the net income to auctions (not including as income broker- 
age fees paid by outside buyers) might be desired rather than the net in- 
come including such brokerage fees. The range in net income for 61 auc- 
tions (not including brokerage fees paid by outside buyers to local buyers) 
was from 0.14 to 6 cents per dollar of sales. For all of these 61 auctions, 
net income averaged 2.15 cents per dollar of sales (table 12). 


EXPENSES” 
The total deductions from the gross price paid at auction which resulted 
from the handling of produce by these country fruit and vegetable auctions 


*Fees paid by buyers who for any reason (usually inability to establish a credit rating, or 

monopoly in the control of the auction by certain local buyers) were either required to buy, or 
found it to their financial advantage to buy through some local buyer. ; 
. ihe tem expenses has been used in-this analysis rather than costs or operating costs because 
it was possible to obtain balance sheets from only a few of the auctions: and therefore, interest on 
average net worth has not been considered. An item of expense has been included for interest on 
average investment in physical facilities (buildings, land, equipment, and office supplies), but this 
would not be the same as interest on average net worth for all auctions, 
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TABLE 12. Net INCOME PER DOLLAR OF SALES, EXCLUDING BROKERAGE FEES PAID 
BY OUTSIDE BUYERS TO LOCAL AUCTION BUYERS, 64 COUNTRY FRUIT AND VEGETABLE 
Auctions, 10 EASTERN SEABOARD STATES, 19386 


Auctions with Average net income 
Auctions income other per dollar of sales 
State in State than brokerage | (excluding brokerage 
fees fees paid by 


outside buyers) 


Number Number Cents 


Northern States: 
Massachusetts, Connecticut, and New 
WiCoyal'e\ Grohnall sybaksle la) mee eee enn UD tear 5 5 2.44 
ING WRI LEUSC Wart aerri ota ior ete co Misic)e iste oe er boyenae 9 9 2.79 
INGTER Lie Eki neVede a Oo yte GenOG Onto cas Otho Sorc 14 14 2.68 
Southern States: 
1D GI ERRECE Beh Qe ene Wea ae cee ee 6 5 1.62 
Mia revilatiGuared coaheietcusvee 2 tae oun he tue tee a 10 8 aif 
WSERea ERNIE, eye a Creu Oitee Ce Sep aOR me REET o 18 18 Papa | 
INOREHEC@ALOlina year ten om bts eee es 13 1S 2.08 
South Carolina and Florida, combined... 3 3 1.48 
iota lorsaverage wore antes outa aaa 50 47 1.84 


ranged from 0.73 to 7.11 cents per dollar of sales. At four of these auc- 
tions, total deductions from gross price were less than one cent per dollar 
of sales ; while at eight auctions, total deductions averaged 5.49 cents (table 


ae 


TABLE 13. Totat Costs oF HANDLING FRUITS AND VEGETABLES PER DOLLAR OF 
Gross SALES, 64 CouNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD 
STATES, 1936* 


Auctions in each group Average 
Range in total costs ——————— total cost 
per dollar of sales per dollar of 
Percentage gross sales 
of total 

Cents Number Per cent Cents 
IUGEE (haba) hs, CA, eee | te NAD nr Roe ore terri 4 6 0.87 
VL ey ee ES ee ee mY SO Re 20 all 1.69 
WII) Le OS Be ie ee each A ce cay hae ae 12 19 2.64 
yey SS ce SEM a eced scuclncre Dor tavahaltwortss 15 23 3.40 
ANE A8 [8s a" AEN Se elle, ce 1 Rane ee Bee SE cs ENR 5 8 4.45 
IEC RITIO REO at th Atte osha, KERNS one Sve Warers chee. eet 8 13 5.49 


*Does not include items of other income. 


For practical purposes, items of expense.incurred by these 64 country 
auctions may be segregated into four groups: (1) personnel, which aver- 
aged $1205 per auction; (2) property, which averaged $238; (3) supplies 
and services, $128; and (4) miscellaneous, $118 (table 14). 


PERSON NEL 


Since all of the auction employees had some definite and active duty to 
perform when the auction was in operation and such duty usually involved 
labor, it seemed impracticable to classify the wages of certain of the em- 
ployees as salaries, and those of others as labor expense. The term per- 
sonnel expense seems to describe most nearly accurately the items involved. 
Personnel expense included wages paid to auctioneers, managers, inspec- 
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tors, auction clerks, office clerks, and other employees, as well as employees’ 


liability insurance. 


The ratio of personnel expense to total expense ranged from about 58 
per cent in the South Carolina - Florida area, to about 85 per cent in Vir- 
ginia, and averaged about 71 per cent for all 10 States (table 32, appendix). 


TABLE 14. AVERAGE COMBINED INCOME AND EXPENSE STATEMENT FOR 64 COUNTRY 
FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD STATES, 1936 


Item 


Income: 
Auction charges to growers. ¢....5. seb esa-s 
Auction: charges to GUVEere st oes sa ae don wwe es 
Brokerage fees paid by outside buyers....... 
CET OR ATCO ELIS Sar icy Wee saidieoat a healing de 4 Wee seeks 


Gross iticome shy (Genta, ca cans tes ieee 
Auction charges refunded to growers....... 


Netuncomel ine. sectr ens re crc eee 


Expenses: 
Personnel: 
AOTIONECE § x che .' 5 Eke ls ia ws states 
APB TRWOL ihe eee pte tc kW eu Mw life peg moe RTs 
PRSHEOLOTS 4c vata te Wack a eA tee ae ey said ae 
VN Fase oy aire! (Cet pT npnoek eA Paani a eUgegaten So Ait? 
OfmMcerclerks.; FY eahrdpei siesta as Weber ry ce: 
Other employees RO AE Noe ol adn Foe cients 
Employees’ liability insurance............. 


Total personnel.expense................ 


Property: 
Interest on investment in physical facilities 
BU DIPET) COU Umno k eas AGIs Minna MLas Mv ceteaeee 
Repairs and consgguction.'. .. 20.4... sa es 
Depreciation on buildings. .......6....04. 
RET G isin holg S5sk oo Ca esemer ete ea OTRO aoa G8: CANS A 


MMKES He chi ay gin aw Paes elon Bais Ee mumia ie 
Depreciation and purchases of equipment... 


MOtet PrOPErty ESPON. ces cs wos siete 


Supplies and services: 
QUIGE. SUP BUCA a is sik We eter ss a save walk ees 
IS Stale SSELV ICO Fas bin ow Cats Rie ars fate armen yh eee 
PCO L Sree ia osha tae SV nc dies a Nw s 
Telephone and telegraph. ................ 
LAB H WANG MeALe eure s nice oak WME are CR 
COUT EYRE seoteny ectae i Sontag Grn get ee ator simpy No 


Total service expense for supplies and 
SUP VICES KITT Ge TNs al Paes SEN eS 


Miscellaneous: 
Miscellaneous operating expense........... 
Traveling @xpenses ssi. \5 wes ae esha sees 
Advertising and Publicity < ee es Ss 
SHG ED ES. ccna Nae cele, Car ee aie ke we dare 
Interest on borrowed money.............. 
Miscellaneous office expense.............. 
WERET oe hie ievcrree ce eR rere Soe MEK ce Cee ee 


Total miscellaneous expense.......... 
Otel EXPENSE: san ewe co ee eS, CS Ge 
ENUG DTONG: 5. Caco cH eit See wees ice eee ke 


Net profit (exclusive of brokerage fees paid by 
GUPGHIG. DUVECES ois 54 & er sd ee hig ak oo ON OR NR 


Weighted 
average 
per auction 


Dollars 


2,583 
305 
997 

20 


1,689 
2,160 


1,163 


Number 


Auctions having each item 


Average 


Dollars 


2,755 
1,953 
1,679 

183 


3,905 


3,911 
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Wages paid to auctioneers (figure 8) varied from about 15 per cent of 
the total expense in New Jersey, to nearly 45 per cent in Maryland, and 
averaged about 23 per cent for all 10 States. All but one of the auctions 
employed auctioneers in 1936. | 

Twenty-four auctions employed 
individuals in the capacity of man- 
agers iny 1936, Some other “em- 
ployee acted in this capacity at 
other auctions. Wages to managers 
hired or appointed as such, ranged 
from zero to 16 per cent. 

Eleven auctions employed in- 
spectors. Wages or fees paid to 
inspectors varied from zero to 
about 36 per cent. Since only one 
auction in the northern States em- 
ployed inspectors in 1936, the pro- 
portion of total expense made up 
by this item was only about 5 per 
cent in these States, as compared 
with about 21 per cent in the 6 
southern States (table 32, appen- 
dix). 

Forty-two auctions employed 
auction clerks. The proportion of 
total expense made up of wages to 
auction clerks was from approxi- 


mately 4 per cent to nearly I7 Pet FicurE 8. AUCTIONEER AT WALLACE, 


cent. Y NORTH CAROLINA 
Twenty-four auctions employed All but one of the 64 auctions employed auc- 


office clerks. The proportion of tioneers in 1936 

total expense made up of wages to 

office clerks varied from a little less than 2 per cent to about 11 per cent. 
Thirty-six auctions had employees other than those listed above, and 

these accounted for 10 per cent of the expense. The range in total expense 

made up by wages to “other employees” was from a little less than 5 pen 

cent in Maryland and Delaware to about 27 per cent in Virginia. 


PROPERTY 


Property expense varied from 5.8 per cent of all costs in Virginia to 
almost 40 per cent in the South Carolina - Florida area, and averaged about 
14 per cent for the entire 64 auctions (table 32, appendix). 


SUPPLIES AND SERVICES 


Supplies and services accounted for about 2 per cent in the South Cato- 
lina - Florida area, and about 13 per cent in North Carolina, with an aver- 
age of almost 8 per cent for all areas (table 32, appendix). 

Country auctions seem to be relatively inexpensive to operate. Total 
expenses per dollar of sales for all auctions ranged from one-tenth of one 
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cent to 5.15 cents, and averaged about 1.2 cents per dollar of sales. The 
wide range in total expense per dollar of sales, however, may indicate the 
likelihood that some auctions could lower their expenses considerably, 
without reducing the services performed. This variation was caused 
largely by differences in the amount of services offered growers by auctions 
in the various areas. 

For the 14 auctions in 4 northern States, the average total expense was 
slightly more than two cents per dollar of sales (table 15). In contrast 
to this, total expense for the 50 auctions in the 6 southern States averaged 
less than three-fourths of a cent per dollar of sales, or about one-third as 
much as at the 14 auctions in 4 northern States. Auctions in Delaware 
showed the lowest average total expense — 0.3 of a cent per dollar of sales. 


TABLE 15. TotTaL EXPENSE PER DOLLAR OF SALES FOR 64 CouNntTRY FRUIT AND 
VEGETABLE AUCTIONS, 1936 


Total expense 


State Auctions per dollar 
of sales 
Number Cents 
Northern States: 
Massachusetts, Connecticut, and New York combined.......... a 1.74 
Newejersey fo cafes ek ee ve ee ce eae 9 2.18 
Pbotal Or averaged «orc ea at ee trek wees rte 4 14 2.04 
Southern States: 
HOC SWAT eich: octet Oa Ne a RE Ae et Se ee Saree 6 0.26 
Dhar UA Cat elas stilettos ie Co eh amis a he wien bcd us <A pee & 10 0.48 
IE LU sere os Tes. cca Pan PRC mA AO TGS ce ieee eee 18 0.67 
INGLE IAC ATONIG svn MN ae hie Cues eM ee Ie. Ge eee 2 ee 13 115 
south Carolina ands Florida, combined <<... <6: .. sea ccc ows bee 3 0.70 
Potala VeLawes cao Seni od & PRIOR aA Ts Ss vow ca VAs 50 0.73 


—— 


FACTORS RELATED TO EXPENSE PER DOLLAR OF (SALES 


Many factors seem to have been related in some degree to total expense 
per dollar of sales, and all factors seem to bear a joint relationship to this 
expense. Even though a relationship may seem to exist between an indi- 
vidual factor and the total expense per dollar of sales, it is difficult to dem- 
onstrate that it was not caused indirectly by some other factor. Some of 
the factors which seemed more or less related to expense per dollar of sales 
were: (1) volume of sales per auction; (2) number of commodities han- 
dled; (3) length of operating season; (4) efficiency in use of labor; and 
(5) type of ownership. 


VOLUME OF SALES 


In the 4 northern States, the 5 auctions with the lowest average sales 
(about $68,000 per auction) had an average total expense of 3.1 cents per 
dollar of sales, while the 4 auctions with the highest average sales (nearly 
$490,000 per auction) had an average total expense of only about 1.6 cents 
per dollar of sales (table 16). 

In the 6 southern States, the 17 auctions with the lowest average sales 
(slightly less than $24,000 per auction) had average expenses of 1.03 cents 
per dollar of sales, while the 16 auctions with the highest average sales 
(nearly $260,000 per auction) had an average total expense of 0.7 of a cent 
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TABLE 16. RELATION OF VOLUME OF FRUIT AND VEGETABLE SALES TO EXPENSE PER 
DOLLAR OF SALES, 64 CoUNTRY FRUIT AND VEGETABLE Auctions, 10 EASTERN 
SEABOARD STATES, 19386 


Average Auctions Average expense 
gross sales in group per dollar of 
per auction gross sales 


Range in annual gross sales 
per auction 


Dollars Dollars Number Cents 
Northern States: 
Jb Gant sael SH OO) eres 6 cho Glad 0 Dkoinin GccecnoncNeRC 68,130 5 3.10 
PE OOG S00 000 Me ai bone ks Qe oe's ie wale Bie So's 209 424 5 Dao 
IS STENS COE WC eR SISA OBA Oe SCRE mPa uC a 448,799 4. 1.58 
Southern States: 
Pesce tan: 500002. - us eae oes bos Sores fe ple's ee 23,566 ily 1.03 
OOO 1 a5 OOM a cane Me ee Wee Phim les eee 79,396 vs 0.75 
ieee OU oe ore ce oeye olan g caters taatnaneyah.s 257,857 16 0.70 


per dollar of sales. These data would seem to indicate that large volume 
of sales per auction was associated with low costs of operation. It is 
probable that the 16 southern auctions, with largest volumes, would have 
had even lower costs if their average investment in physical facilities had 


been more in line with the other 34 auctions in that area. 


NUMBER OF COMMODITIES HANDLED 


In the 4 northern States, the 5 auctions which handled the fewest com- 
modities (about 10 per auction) reported the lowest total expense (1.5 
cents) per dollar of sales (table 17). The two groups which averaged 16 
or more commodities per auction had expenses per dollar of sales of about 
2.4 cents. The major reason for the differences seems to have been in 
length of operating season. The auctions handling 26 or more commodi- 
ties developed somewhat larger sales, but did it at the @xpense of higher 
costs for labor through stretching out the season to 204 operating days. 

In the 6 southern States, the 20 auctions which handled only one com- 
modity had the highest total expense per dollar of sales (0.95 cent) ; and 
the group of 18 auctions which averaged three commodities per auction had 
the lowest total expense per dollar of sales (0.58 cent). 

The southern auctions handling only one commodity had the lowest vol- 
ume of sales per auction and by far the shortest operating season. Al- 


TABLE 17. RELATION OF NUMBER OF COMMODITIES HANDLED TO EXPENSE PER 
DOLLAR OF SALES, 64 CounTRY FRUIT AND VEGETABLE Auctions, 10 EASTERN 
SEABOARD STATES, 1936 


eS eee 


Commodities handled Average Average 
Auctions expense length of 
in group per dollar operating 
Range Average of sales season 
per auction 
Number Number Cents Days 
Northern States: 
TRAMs eid (oe ne Dy Be ee 10 5 1.50 ibiles 
i, Ss A Pence elie & een D2, 4 2.39 140 
DG GEOL. as ce ae sins we 39 5 2.30 204 
Southern States: r 
ee ek Moan nae 1 20 95 23 
PRE RAS EO Seer SRT ERO ERE 3 18 0.58 67 
Lora eeea lao ate os are CR aC 7 12 0.80 106 
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though the group handling 5 or more commodities was able to increase 
volume of business over the 2-to-4-commodities group, the gain in volume 
seems to have been brought about only by a much longer operating season, 
with relatively high costs for labor. Merely handling a large number of 
commodities did not result in lowest operating costs either in the northern 
or the southern States. Unless substantial quantities of each commodity 
can be handled each day of operation, it may be an uneconomical venture 
to add more commodities to the list to be handled. 


LENGTH OF OPERATING SEASON 


It seems logical to believe that the longer an auction can be operated, 
with substantial volume per day of operation, the lower will be the cost of 
operation. It does not follow, however, that merely operating the auction 
for a long period will insure low costs. Of the 14 northern auctions, the 5 
which had the shortest operating season (an average of about 65 days) 
had the lowest total expense (1.34 cents) per dollar of sales, while the 
group which operated an average of 276 days had expenses averaging 2.77 
cents per dollar of sales. The average sales per day approximated $3245 
for the first group, and only $830 per day for the second group (table 18). 


TABLE 18. RELATION OF LENGTH OF OPERATING SEASON TO EXPENSE PER DOLLAR 
OF SALES, 64 COUNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD 
STATES, 1936 


Length of operating season 


, A Average 
Auctions Sepedakee volume of sales 
Average ee dollar of sales ber day of 
Range per aacuol operation 
Days Days Number Cents Dollars 
Northern States: 
Ibesscthang 20.308 RM ce ies 65 5 1.34 3,245 
EPA AS ake Gin Re be mere, rene 147 5 2.11 1,649 
LIV AT ORT Oreste Mee es a 8 276 4 oat 830 
Southern States: 
MOCO ESS aake iste hae Sib te 21 AW. 0.97 2,850 
DOTA eae ae SNS 49 16 0.66 2,268 
LOLOTLINOGLO Ea Gv vs Sew sk 106 17 0.70 1,709 


Of the 50 southern auctions, the 17 with the shortest operating season 
(an average of only 21 days) had the highest total expense (0.97 cent) 
per dollar of sales, but also had the largest average sales per day of opera- 
tion. For the remaining 16 auctions, there seemed to be little difference in 
expenses of operation whether they operated 49 or 106 days, but the 
expense of operation was only two-thirds as great per dollar of sales as in 
the case of the auctions which operated about 21 days. The fact that the 
17 with the highest expenses were one-commodity auctions may explain 
why expenses were so high. Labor expense seems to have been much high- 
er on single-commodity auctions than on those which handled 3 to 5 com- 
modities. 

The southern auctions which handled from 3 to 5 commodities seem to 
have been able to develop from two to three times as great a volume of 
business as the single-commodity auctions, and to have used its personnel 
more efficiently. 
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LABOR EFFICIENCY 


Efficient use of personnel should logically be a vital factor in reducing 
expenses of operation. In both northern and southern States, the auctions 
which had the largest sales per dollar expended for personnel hire likewise 
had the lowest total expense of operation per dollar of sales (table 19). 


TABLE 19. RELATION OF LABOR EFFICIENCY TO TOTAL EXPENSE PER DOLLAR OF 
SALES, 64 COUNTRY FRUIT AND VEGETABLE Auctions, 10 EASTERN SEABOARD 
STATES, 1936* 


DE ———_—_—___ EEE TEE 


a 


Sales per dollar of personnel expense Average 
— Auctions in £ eae 
Range Average a eae eee per dollar 
per auction of sales 
Dollars Dollars Number Cents 
Northern States: 
TEASCRL ETAT (Drea Geile. erereirs ebay h osiccoborcy'e tee 36 5 3.95 
Aye Age oe re oi litiare Ry techinle.io: arayeriettahate auels 74 4 2.18 
PRRMNTRTTIOGEM tie care, coeeeh eran eferat 2 na ouedaee nes Leopatc 116 5 is! 
Southern States: 
WSSGEU LITT) USS eres Nai at aeie ter cclighs sep ote eae 89 17 1.29 
Vy Sy Ee A ee icry, Corn eo aA REPEL uti 154 16 1.02 
Ohcerol (ee ites ashe mo emraenans bye rake Severs, eae 396 il? 0.31 


eee ee OOOS0N—00 ooo 


*Labor efficiency is here measured by gross sales of fruits and vegetables per dollar of personnel expense. 


This is probably another way of saying that it is difficult to make efficient 
use of labor with a relatively small volume of sales, and that costs rise 
rapidly when enough business is not done to keep the personnel busy. 


TYPE OF OWNERSHIP 


All of the 14 northern auctions were cooperatively owned, and it was 
not possible to compare them with privately owned auctions, since none 
could be found in these States. These northern cooperative auctions per- 
formed many services for growers not offered by southern auctions. These 
services included making collections from buyers and the assumption of 
credit risks, which entailed a certain amount of loss from uncollectible ac- 
counts. Average cost per dollar of sales in the 4 northern States was 2.04 
cents. 

The services performed by the 50 southern auctions were practically 
identical, whether the auctions were cooperatively or privately owned. The 
37 private or municipal auctions, located in the southern States, reported 
an average total expense per dollar of sales of 0.8 cent. The average total 
expense per dollar of sales for the 13 cooperative auctions was 0.54 cent 
per dollar of sales. The average volume of sale for all private auctions was 
$117,428, and for the southern cooperatives $117,785. The cooperatives 
had only $333 invested in physical facilities as compared with $802 for 
private auctions. The cooperatives operated an average of 42 days as 
compared with 65 for private auctions. Cooperatives also seem to have 
made more efficient use of labor, since sales per dollar of personnel expense 
were $226 for cooperatives and $165 for private or municipal auctions. It 
thus appears that cooperative auctions have been more than able to hold 
their own in these southern States. 
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USE OF AUCTIONS BY GROWERS 


Since growers usually have alternative methods of sale from which to 
choose, their general appraisal of the auction method of marketing may be 
an important factor in determining the probable future of such auctions. 
Probably the best way to learn the attitudes of growers towards auctions is 
to find out what use they actually have made of them. 

To determine the relative use of auctions by growers, data were obtained 
from 431 growers, 128 of whom were located in 4 northern States, and 
303 in 6 southern States (figure 9). Every effort was made to obtain data 


FIGURE 9. SCENE AT PITTSVILLE, MARYLAND, AUCTION, SHOWING LONG LINE OF GROWERS 
AWAITING TURN TO SELL PRODUCE AT THE AUCTION 


from a sufficient number of growers in the vicinity of each auction to reflect 
the general attitude of growers toward auction marketing as accurately as 
possible. 


DISTANCE TO AUCTIONS 


One of the purposes of this study was to learn the extent to which the 
auction method of sale was used by growers within areas actually served 
by auctions. 

The size of the area served was not identical for any two auctions. A 
10-mile radius was arbitrarily selected as the maximum, within which it 
would be reasonable to assume that all growers producing commodities 
(which might have been sold at auction) could have used such an auction. 
Some auctions did not serve an area as large as that included in a 10-mile 
radius. Under such conditions, only growers whose farms were located 
within the small area, which such an auction could have served, were in- 
cluded. Because of the overlapping of auction territories, a few of the 
growers were located more than 10 miles from the auction which they pat- 
ronized. For example, a grower located within 10 miles of one auction 
might not have had any of the commodities which were handled by the 
nearest auction, and might, therefore, have patronized a second auction 
located more than 10 miles from his farm. 
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Approximately 60 per cent of these growers lived less than 4 miles from 
auctions handling some commodity they sold during 1936 (table 20). 
About 18 per cent were located one mile distant ; about Zo per cent, Zimilesx 
and another 18 per cent, 3 miles from the auctions. About one-third of 
all these growers lived from 4 to 7 miles from the auctions at which they 
sold some commodity or commodities during 1936. 


TABLE 20. RELATIVE DISTANCE FROM FARM TO AUCTION, AS REPORTED BY 431 
GROWER-PATRONS, 10 EASTERN SEABOARD STATES, 1936 


DE EET a 


Proportion of 


Distance to nearest auction* Growers in group 
growers so located 
oe eee ee eee 
Miles Number Per cent 
TORR rte Sf Siatiers Fags eo hea ohctet © “a cetie ow raqyar erisiisiieye] scilsned's 76 17.6 
SPM Noy cere is, oh eres eh eka) euaats eee me lorloileilesienevie: oes sere Koce 109 25.4 
Saree ON arr, oe nc ah nue Snel aa fone dea Wes 6 GS) ae eer 76 17.6 
Se mi ace tases ys, scan els Sens dive Hh Bae Ripon’ 74 17.2 
FMR Fy Tae oc cide. iitiese tele! 9 chases (pls snstlele reverse wrecane 36 8.4 
Mr a ek ae se we sie cee eee ee ae 20 4.6 
PP ng ak sees, cic o> Cae nin Sheu ays @ Si esyerene ©) operons 14 3.2 
SMP ron ote eo oe, boo oy feline eho mins yo'euet sys (6) o1.040i'® 5 ie 
RIMES een Fon ge icc 5 eiiafos a1 isle 'oSe spretelgs io lolie.e josie wre reheusls 4 0.9 
FRM ss yc oy.s foie) os ore cuarene je oieiece 6 wha suee.l sccm erent ec a 1.6 
UR ee eats alc fi5i sino oletsie-s. = shexeyeyens sai eters es 4 0.9 
ne ee NT 0a) 5 Gud cles asdjeve. ial ele, eisiie) eis #0 © ies, wueiene 3 0.7 
aces Seaton epee hee wee Sa site 4 Fen 3 0.7 
Mics ea eee ee er cay Wavay oie ye) aioe) Sie ca iev'wilel.sueiers: ear sll era te,e.01'¢ 431 100.0 


*Which handled one or more commodities sold by the grower. 


VOLUME OF SALES 


The average sales of fruits and vegetables by these 431 growers amount- 
ed to about $2600 per grower in 1936. About 50 per cent of these growers 
reported fruit and vegetable sales of less than $1500 per grower, and only 
12 per cent sold more than $5000 worth in 1936. 

Growers in northern States averaged approximately $3500 each in vol- 
ume of fruit and vegetable sales during 1936. Growers in southern States 
averaged less than $2200 each for such sales. 


COMMODITIES SOLD AT AUCTIONS 


Of 431 growers, 375, (or 81 per cent) sold some fruits and vegetables at 
country auctions in 1936. Their total sales at auction exceeded $350,000, 
or about $950 per grower. A little more than $140,000 of this total vol- 
ume, or about $1457 per grower, was sold by 96 growers in the 4 northern 
States; and about $216,000, or about $739 per grower, by 279 growers in 
the 6 southern States (table 21). 

Strawberries were the most important commodity sold, making up about 
18 per cent of the total value of all commodities sold at auction by these 
growers in 4 northern States, and about 50 per cent in 6 southern States. 

String beans, Irish potatoes, lima beans, cantaloupes, cauliflower, and 
cucumbers, in the order mentioned, were next in importance. » Irish pota- 
toes and cauliflower were much more important in northern States than in 
southern States; string beans, cantaloupes, and cucumbers were more im- 
portant in southern States than in northern States. Together with straw- 
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berries, these six commodities made up nearly 80 per cent of the total value 
of all fruits and vegetables sold at auction by the 375 growers. 


RELATIVE USE OF AUCTIONS 


In the 4 northern States, 96 growers (about 75 per cent) sold some prod- 
uce at country fruit and vegetable auctions during 1936; and in the 6 
southern States, 279 growers (about 92 per cent made use of auctions." 


TABLE 21. LEADING COMMODITIES SOLD AT AUCTION, AS REPORTED BY 375 GROWERS, 
10 EASTERN SEABOARD STATES, 1936* 


Proportion of total 


Total auction sales in : : 
auction sales in 


Commodity 
4 6 4 
northern | southern Total northern | southern Total 
States States States States 
Dollars Dollars Dollars Per cent Per cent Per cent 

SETA DELTICSE peta acter cere cic 23,432 108,399 131,831 18 50 38 
Stminoabeans ach vas ieieas Oe peenies. 5,992 27,681 33,673 4 13 9 
Tei sShenotatoesenwani cnisieiet.a/esnis V2 12,925 30,203 12 6 8 
HOVITi AD eCATISKEr ale spose FIR Aca obene 9,047 12,984 22,031 6 6 6 
Genta unes sw ts< ye welts 637 20,481 21,118 ft 10 6 
Garnlihawersmiacics eee oh teste DOES 2 aril Et eaecates 20,632 15 ee 6 
WUCUIMDEers msi itiet fir aoalda tae 812 15,860 16,672 1 7 > 
IPeachesies site cecist, like econ ue toe de DATES G Yaya | ae Re 11,205 8 Zhe 3 
Green peppers................. 3,634 4,101 CSE 3 2 2 
EOI A LOGS fries fou n?a ett are See wrens 5,703 1,643 7,346 4 1 = 
PES MOMEGUG hee. Sin. Ue aoe WA Sok ral hel De Me Aen 7,143 5 2 
IATIP LES Mee eeeenerert area PMPs enki Rae i507 = Mlatteetea ick 5,597 4 2 
Blackberries: ocuce hs ais eee ee ik AsBOOS a or eee e 4,850 3 1 
Sweet potatoes...... ae erste A RY 4,753 42 4,795 3 t 1 
HS TICOO LIN rset iene weiin Rurctnne, nue ani ween 537 Soe 3,749 z 1 1 
DEW DELTIES « Kecmare cae otis Ohana alas eee 3,628 3,628 se 2 1 
STEEN DEAS sale Se tiskas view or 769 2,042 3,541 1 1 il 
ORB DIOLTIOS. © ohlen os Evel ene a OOOs le wats ieee 3,099 2 1 
WES COLcy, Mhilge ware ANn 6 tiears ene 1,492 1,275 2 OT i 1 1 
WAAR Ooictac cers fe, conned Vaephve Aig ozs 2,616 48 2,664 2 t 1 
Miscellaneous commoditiest..... 11,452 962 12,414 8 t 3 

Aaj) Ee en Re Ree Oe Senet 140,680 216,013 356,693 100 100 100 


uf, ree which made up one per cent or more of the total auction sales of all commodities in the 
ates. 
tIncludes all commodities not among the leading twenty; in order of importance they were: carrots, 
brussels sprouts, watermelons, beets, lettuce, eggplant, pears, grapes, radishes, parsley, spinach, squash, 
dandelion greens, cherries, holly wreaths, currants, green onions, okra, leeks, parsnips, chicory, celery, 
turnips, asparagus, scallions, and pumpkins. 
tLess than one per cent. 


When all produce was considered, only 32 per cent of the fruit and vege- 
table sales reported by these 431 growers was disposed of at country auc- 
tions in 1936. The percentage sold was about the same in the northern 
and in the southern States. When, however, only those sales which could 
have been made at an auction within 10 miles of the farm were considered, 
the proportion sold by this method was 60 per cent in the South and 39 
per cent in the North. 

Tt should be borne in mind that data were obtained only from growers within areas actually 
served by country fruit and vegetable auctions, and within these areas, only from growers who 
raised some commodity of the kind handled by an auction within 10 miles of their farms. The 
proportion of growers in any area who actually sold fruits and vegetables at country auctions 
would, of course, be much lower were it not for these limitations. The limitations were necessary 


to determine the proportion of growers that might reasonably be expected to use country fruit and 
vegetable auctions, who were actually using them. 
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LENGTH OF SERVICE THROUGH AUCTIONS 


The periods during which these 375 growers used auctions during 1936 
ranged from 1 to 100 days, and averaged about 23 days. The 96 growers 
in 4 northern States patronized auctions about 35 days during the year. 
The 279 growers in 6 southern States used auctions an average of about 
18 days during 1936. 


GROWERS’ ATTITUDES TOWARDS AUCTIONS 


About 16 per cent of these 431 growers seemed to have had a highly 
favorable attitude toward auctions. The attitudes of a much larger pro- 
portion (58 per cent) might be classified as reasonably favorable; about 13 
per cent seemed to be somewhat indifferent; and 13 per cent registered 
varying degrees of opposition to country auctions as a means for selling 
fruits and vegetables satisfactorily. 7 

What growers think may be one thing, and what they do may be some- 
thing else. Probably the best test of the attitudes of these growers is what 
they did during 1936. All the growers with “highly favorable’ attitudes to- 
ward country auctions patronized them in 1936, as did about 97 per cent 
of the growers who had reasonably favorable attitudes. However, in spite 
of their attitudes, about two-thirds of the growers who were indifferent 
towards auctions actually patronized them; and approximately one-half of 
those who were opposed to auctions also used them to some extent. Grow- 
ers with “highly favorable” attitudes towards auctions sold 47 per cent 
(in dollars) of their fruits and vegetables through auctions, while only 10 
per cent of their fruit and vegetable sales were made through auctions by 
growers listed as “opposed”. 


DISTANCE FROM AUCTIONS 


Distance growers lived from auctions likewise affected the proportion 
of growers selling at country auctions. Distances up to 5 miles did not 
seem to affect the proportion of growers selling at auction, since just as 
large a proportion (89 per cent) of growers living 5 miles away patronized 
the auctions as of those living less than 3 miles away (table 22). Distances 
of more than 7 miles, however (none farther than 13 miles), appreciably 
reduced the proportion of growers selling at auctions. 


TABLE 22. DiIsTANCE FROM FARM TO NEAREST AUCTION* RELATED TO GROWERS’ 
Use or AUCTIONS, AS REPORTED BY 431 GROWERS, 10 EASTERN SEABOARD STATES, 
1936 


Growers who used auctions Proportion of 
growers’ 
Distance to nearest auction _ Growers Se ane SER LAU REELS ae total fruit 
interviewed and vegetable 
Percentage sales made 
of total at auction 
Miles Number Number Per cent Per cent 
WSSS PEAT Oe ae tate? hus Bras) 185 165 89 33 
Bae OLE Foe wap cleus oh Sy Bie aes 150 134 89 34 
FeO ee aon oOo Br she 56 47 8&4 31 
FOP MOTE Acts thee St ee ee ee 40 29 72 22 
Tota! or average........ 431 375 87 32 


*Which handled one or more commodities the growers sold. 
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SIZE OF GROWER’S BUSINESS 


It has. been generally assumed that growers with large acreages made 
relatively little use of country fruit and vegetable auctions, and that one of 
the most acute problems confronting country auctions has been to develop 
services that would appeal to such growers. 

If these assumptions are correct, the patronage of country auctions would 
have to consist largely of growers who are small operators. The facts indi- 
cate, however, that approximately as large a proportion (about 77 per cent) 
of the growers with 50 acres or more of fruits and vegetables in 1936 sold 
at country auctions, as did growers with less than 5 acres (78 per cent) 
(table 23). It was true, however, that the proportion of all produce which 


TABLE 28. RELATION OF SIZE OF GROWER’S BUSINESS, AS MEASURED BY ACRES OF 
FRUITS AND VEGETABLES GROWN, TO USE oF AUCTIONS, AS REPORTED BY 431 Grow- 
ERS, 10 EASTERN SEABOARD STATES, 1936* 


Growers who used auction Proportion of 
Acreage of fruits _ Growers ST tak S is 
and vegetables interviewed pci tes 
Percentage vegetable sales 
of total made at auction 
Acres Number Number Number Per cent 
Wesssthanko serec ct cae ee the 5 39 61 
OE O eee eR aoe See EC evE nc 113 96 85 47 
OE: AO ee ae dire ety 3 ae nae ee Of 66 92 47 
OS 2A tos eetae tes eet ee 88 82 93 oe 
DA OO ee rs Wen ar Rees ac teamed te 78 69 88 33 
OOROTZIMOTE yon cies ee oe 30 Ze 77 18 
Total or average*®.....;. 431 375 87 32 


*These 431 growers raised an average of about 20 acres of fruits and vegetables per grower in 1936. 
The 128 growers interviewed in 4 northern States raised an average of 27 acres, while the 303 growers in 
6 southern States averaged only about 17 acres each. 
was sold at auction, decreased markedly as the size of the grower’s business 
increased, but it is obvious that the volume marketed from only 18 per cent 
of 50 or more acres would be greater than the volume from 61 per cent of 
three acres. If these data are representative, it would seem that the pat- 
ronage of growers operating on a large scale, therefore, was relatively more 
important to country auctions than that of growers whose business was 
small. Generally speaking, something over half of the patronage and 
income at these auctions came from growers with acreage above the average. 

When growers’ operations were measured by their gross sales in dollars 
of fruits and vegetables in 1936, the same relationship was observed. A 
slightly higher percentage of growers, whose fruit and vegetable sales 
totaled $5000 or more, used country auctions, than of growers whose fruit 
and vegetable sales were less than $500 (table 24). On the other hand, 
sales at country auctions averaged 56 per cent of total sales by growers 
who sold less than $500 worth of fruits and vegetables, and only 22 per 
cent for the group whose total sales aggregated $5000 or more. 


PLACE OF SALE 


Total fruit and vegetable sales at all markets by these 431 growers 
amounted to $1,108,505. Of this total, about 32 per cent was sold at 
country auctions, about 30 per cent at small local markets other than country 
auctions, 23 per cent at the farm, and 15 per cent at large city markets. 
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TABLE 24. RELATION OF SIZE OF GROWER’S BUSINESS, AS MEASURED BY GROSS 
SALES OF FRUITS AND VEGETABLES, TO USE OF AUCTIONS, AS REPORTED By 431 
GRowERS, 10 EASTERN SEABOARD STATES, 1936 


Growers who used auctions Proportion of 
Range in gross sales of all Growers ee grower Ss 
fruits and vegetables interviewed total fruit and 
Percentage vegetable sales 
of total made at auction 
Dollars Number Number Per cent Per cent 
IDECE earns Oe: shows toma vox 70 64 83 56 
Skt ek ee a eee 63 53 84 53 
VE AOS aan ess Senin oe os 78 68 87 52 
Ve OOs 249 OR Berne < etctarte esele' 68 62 91 45 
DES OO 999 ak ccsus cinerea diciete s 90 80 89 32 
TS OOONOEMNOLE are creme heres 55 48 87 22 
sRotalmorsaVerageane. «tt 431 375 87 32 


Gross sales per grower averaged $1483 at the farm, $1321 at other small 
local markets, $1061 at large city markets, and $951 per grower at auctions. 

Of the total fruits and vegetables sold by the 431 growers in 1936, not 
more than 64 per cent could have been sold at auctions within a reasonable 
distance of the farm. Of the portion which could have been sold at auction 
within a reasonable distance, about half was actually sold at auction (table 
25). The average proportion of total volume sold at auctions (60 per 
cent), and at local markets (23 per cent) in the southern States was con- 
siderably greater than in the northern States, where much larger per- 
centages were sold at large city markets (33 per cent), and at the farm (19 
per cent). : 


TIME SPENT SELLING AT AUCTIONS 


The 375 growers who patronized auctions spent, on the average, a little 
less than an hour selling a load of produce at auction from the time they 
left their farms until they returned. In the northern States, the average 
was about an hour and a quarter, and in the southern States about 50 
minutes. 

About 12 per cent of the southern growers spent as little as 15 minutes, 
and about a third spent only 30 minutes in selling a load at auction. More 
than four-fifths of the growers in the southern States required an hour or 
less to sell at auction. In the northern States, about 62 per cent spent an 
hour or less, and about 38 per cent more than an hour. 

Comment that the time required to sell a load at auction was excessive 
came mostly from growers in New Jersey. On the average, nearly an 
hour and a half was spent selling a load at auction in this State, and grow- 
ers reported that it was often necessary to spend three hours at some of 
the larger auctions. 


WHY GROWERS USED AUCTIONS * 


Approximately 58 per cent of the 375 growers indicated that “higher net 
returns” was the major reason why they used auctions (table 33, ap- 
pendix). Nearly one-fifth of the growers indicated that, in their localities, 
the auction was the “only practical or reasonable method of sale available ;” 
about 14 per cent were of the opinion that there was “less risk in selling” 
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at auctions; and about one-eighth preferred to use auctions because they 
“see their own produce sold, and know what they get when they sell.” 


WHY GROWERS DID NOT USE AUCTIONS 


Of the 56 growers who did not sell at auction in 1936, more than half 
gave “lower net returns than other methods of sale available” as the reason ; 
and about one-fifth said that auctions were “less convenient than other 
methods of sale available.’ Another one-fifth had a “dislike of auction 
owners, buyers or personnel ;” and nearly one-fifth were “reluctant ,to 
change from present method of sale.” Slightly more than 10 per cent of 
these growers explained that they “did not have enough produce to bother 
hauling to auction,” and about the same percentage that ‘auctions cannot 
handle produce in large lots.” 


USE.OF AUCTIONS BY BUYERS 


If these auctions are to be successful, they must be able to induce a suff- 
cient number of buyers to patronize the auction consistently so as to insure 
competitive bidding. To do this effectively, the wishes and requirements 
of buyers must be known and met insofar as it is practicable. For this 
reason, data were obtained directly from 114 auction buyers who made 
purchases at 62 of the 64 auctions. Whenever possible, at least three 
buyers at each auction were included (figure 10). 

About 31 per cent of these buyers made purchases at only one auction, 
17 per cent at two auctions, 12 per cent at three, 13 per cent at four, and 
about 27 per cent at five or more auctions. On the average, these buyers 


Ficure 10. SCENE AT CHADBOURN, NORTH CAROLINA, AUCTION 
Buyers from North Carolina, Maryland, and New Jersey inspecting offering of strawberries 
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made purchases at four auctions in 1936. The maximum number of 
auctions patronized by any northern buyer was five, and by any southern 
buyer, fourteen. 


LOCATION OF BUYERS 


Of the 114 buyers interviewed, 83 per cent had temporary or permanent 
headquarters within a mile of the nearest auction they patronized in 1936. 
Only 10 were as far as two miles, and only 9 buyers were located three 
miles or more from the nearest auction. 


VOLUME OF BUSINESS FROM ALL SOURCES 


The total fruit and vegetable purchases by these buyers from all sources 
approximated about 12 million dollars during 1936. About 9 per cent of 
these buyers made annual purchases totaling more than $200,000 per buyer, 
but 58 per cent purchased less than $50,000 worth per buyer (table 34, 
appendix). The average total purchases of fruits and vegetables per buyer 
in the northern States were approximately $48,000, and in the southern 


States about $112,700. 


PROPORTION OF TOTAL PURCHASES AT AUCTION 


Approximately 12 per cent of these buyers bought all of their fruit and 
vegetable supplies at auction, and about one-third estimated that they 
bought 80 per cent or more at auction. On the other hand. 17 per cent 
of the buyers estimated that they purchased less than 40 per cent of their 
total dollar volume of fruits and vegetables at auction. 


TYPES OF BUYERS 


More than three-fourths of these 114 auction buyers were country deal- 
ers. Of the remainder, 15 were merchant truckers, 7 were city whole- 
salers or jobbers, 3 were representatives of commission houses, one was a 
retailer, and one represented a cannery. 

Representatives of city commission houses estimated that they obtained 
at auction 71 per cent of the total fruit and vegetables they purchased ; mer- 
chant truckers and city jobbers or wholesalers, slightly more than two- 
thirds ; country dealers, about 58 per cent; the retailer, about 48 per cent; 
and the cannery buyer, 10 per cent.!2 Average auction purchases per 
buyer were nearly $60,000, or about 58 per cent of total purchases per 
buyer (table 26). 


OWNERSHIP RELATIONS OF BUYERS WITH AUCTIONS 


About a third of the 114 buyers were part owners of one or more auctions 
in 1936, and another 5 per cent were full owners of one or more auctions. 
Those buyers who were neither owners nor part owners of any auction, 
bought about one-half of their total dollar volume of fruits and vegetables 
at auction. Those who were part owners of auctions bought about 72 per 
cent of their total fruit and vegetable purchases at auction; but those who 

These percentage figures may be somewhat exaggerated. Since a large number of these buyers 


were full or part owners of auctions, they may have overestimated the proportion of their total pur- 
chases which was made at auctions. 


CountRY FRUIT AND VEGETABLE AUCTIONS Ay 


TABLE 26. RELATION OF TYPE OF BUYER TO PROPORTION OF TOTAL FRUIT AND 
VEGETABLE PURCHASES AT COUNTRY AUCTIONS, AS REPORTED BY 114 Buyers, 10 
EASTERN SEABOARD STATES, 1936 


B Total Auction Proportion 
Type of buyer ea UyeES purchases purchases of total 
pee taal per buyer per buyer purchases 


at auction* 


es —e——— ee 


Number Dollars Dollars Per cent 

Cotmntry Ceasers lahat a oehere tars © aes 87 114,988 66,296 58 
Merchatternuekere qn semiae. fet lace a 15 41,974 28,593 68 
City jobber or wholesaler............ G 59,781 39,915 67 
Commission-house representative..... 3 89,188 62,981 71 
Retaileten we eee air eed tee te oes i 6,466 3,105 48 
CO ee ieee aes aioe aes Eaaee a 1 174,400 16,650 10 

Average DER DUVERe S..6 0 56 16 ea wies 101,913 59,447 58 


*See footnote 12. 


were full owners bought only about 41 per cent of their total purchases at 
auction. 


BUYERS ATTITUDES TOWARD AUCTIONS 


About 89 per cent of these buyers seemed to have a favorable attitude 
toward auctions, about 8 per cent appeared somewhat indifferent, and 3 
per cent were opposed. Most of the buyers who were indifferent or op- 
posed were in New Jersey, Delaware, and Maryland. 


DISTANCE BUYERS TRAVELED TO AUCTIONS 


About 55 per cent of these 114 buyers traveled less than 25 miles to the 
most distant auction they patronized in 1936. The average for this group 
was only 6 miles, but about 19 per cent traveled an average of about 520 
miles to the most distant auction at which they made purchases in 1936. 
The range in distance traveled was from 1 to 1085 miles. 

The maximum number of miles traveled to the most distant auction by 
any buyer in the northern States was 105 miles. The maximum traveled 
by any buyer in Delaware was 970 miles; Maryland, 975 miles; South 
Carolina, 650 miles; and Florida, 1085 miles. Many Delaware, Maryland, 
and Virginia buyers went as far south as North Carolina to buy strawberries 
at country auctions, and a few patronized the auction at Wauchula, Florida. 

The principal reason given by these buyers for traveling such long 
distances to country auctions was that they were able to obtain more ad- 
vantageous terms from city wholesalers for midseason and late crops, 1f 
they supplied the wholesalers with early strawberries and other commodi- 
ties from the southern States when the wholesalers were in greatest need 
of them. Most of the buyers insisted that they made very little profit 
handling early produce, but that it was necessary to do so if they wished 
to do business for the remainder of the year with city wholesalers. For 
such buyers, country auctions were the most convenient places to buy this 
early produce. 

For buyers who traveled more than 25 miles to the most distant auction 
used, the greater the distance traveled, the greater the proportion of total 
fruit and vegetable supplies bought at auction. The group which traveled 


less than 25 miles to the most distant auction, however, bought about Or per 
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cent of their total fruit and vegetable supplies at country auctions, or a 
larger proportion than any except the group that traveled 200 miles or 
more. Buyers located within a mile of the nearest auction, which meant in 
nearly all cases that the buyer’s place of business was at the same shipping 
point and usually very close to the auction, obtained about 59 per cent of 
their total fruit and vegetable purchases at auction. 


' SIZE OF BUYER’S BUSINESS 


The relation of size of business to proportion of total fruit and vegetable 
purchases at auction was not entirely consistent. As the size of the busi- 
ness increased from less than $25,000 up to $150,000, the proportion of 
total purchases at auction increased from about 62 per cent to 72 per cent. 
For buyers whose total fruit and vegetable purchases exceeded $150,000, 
however, the proportion bought at auction declined to slightly more than 50 
Percent, 


PLACE OF PURCHASE 


Only buyers who actually bought produce at some auction were included 
in this survey. Total fruit and vegetable purchases at all markets by those 
114 buyers amounted to $11,618,118. Of this total, about 58 per cent was 
estimated to have been bought at country auctions, about 33 per cent at 
other small local markets, 9 per cent at the farm, and less than one per cent 
at city markets. 

Of the total fruits and vegetables purchased by these 114 buyers in 1936, 
not more than 60 per cent could have been bought at auction within a rea- 
sonable distance of the buyer’s place of business. Of the portion which 
could have been bought at auction within a reasonable distance, about 85 
per cent was actually so purchased. Approximately 11 per cent was bought 
at small local markets other than country auctions, about 4 per cent at the 
farm, and only about one-tenth of one per cent at city markets. The pro- 
portion bought by northern buyers at small local markets other than 
auctions, at the farm, and at city markets was more than twice as large as 
the proportion purchased by southern buyers at these places. 


COMMODITIES PURCHASED AT AUCTIONS 


The 114 buyers reported total fruit and vegetable purchases at country 
auctions of nearly 7 million dollars in 1936. A little less than $6,200,000'8 
of this total volume was estimated to have been bought at country auctions 
in southern States, and nearly $600,000 at auctions in northern States 
(table 27). Strawberries made up nearly 64 per cent, cantaloupes about 
10 per cent, cucumbers about 9 per cent, and string beans about 7 per cent 
of the total value of all commodities purchased at auction by these buyers. 
No other commodity represented more than 3 per cent of the total. Canta- 
loupes were much more important in the southern than in the northern 
States; cucumbers and string beans were more important in northern 

18Since only about six million dollars worth of fruits and vegetables were sold by all southern 
auctions in 1936, it seems clear that the 114 buyers overestimated their auction purchases, Since 
87 of these 114 auction buyers were local country dealers, and from 600 to 700 other buyers bought 


through these local buyers, however, it seems logical that a small number of buyers could account 
for a large share of the southern auctions’ business. 
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States than in Southern States. These three commodities, together with 
strawberries, made up nearly 90 per cent of the gross purchases of all fruits 
and vegetables bought at country auctions by these 114 buyers. 


PURCHASES BY EACH TYPE OF BUYER 


Data obtained from the 64 auctions indicate that of the total sales at all 
auctions (totaling about 8.6 million packages of fruits and vegetables), 
about 40 per cent was to local country dealers, about 13 per cent to country 


TABLE 27. RELATIVE IMPORTANCE OF TWENTY-Two LEADING COMMODITIES PUR- 
CHASED AT CouNTRY AUCTIONS BY 114 Buyers, 10 EASTERN SEABOARD STATES, 1936* 


Total fruit and vegetable Proportion of total fruit and 
purchases at auction vegetable purchases made 
at auction 
Commodity 
4 6 4 6 
northern | southern Total northern | southern Total 
States States States States 
’ Dollars Dollars Dollars Per cent Per cent Per cent 
Straw Derelesin.o cis es onereos wither os 119,000 4,183,637 | 4,302,637 20.1 67.7 63.5 
Gantaloupescems sete aie es ote 5,600 652,199 657,799 0.9 10.5 9.7 
(Grbyeqniacl a Ts ce cere PRES ES Gubech ost 76,665 511,924 588,589 12.9 8.3 8.7 
RS URE TEESOCAIIS of oto e ea gt «ara 55,595 399,665 455,260 9.4 6.5 6.7 
Samatocsm. crete cic w.. sania ayeess Bik Use 175,250 206,507 Dee 2.8 3.0 
erriaw beans ert a. ches sieeaec arene Sikal5 133,010 164,335 5.3 DED 2.4 
GaAuliflo were eis. s die ole he as Guan SO SOO Mies. week: 86,800 14.6 sdetate 1.3 
BWEELDOLALOCS. 4:5 cee ql mile AT VOOR Mec tata 47,100 i!) ay. 0.7 
Greenkpeppers en... ye icles ehae 26,600 16,670 43,270 4.5 0.3 0.6 
IDS ulahe Coste kash & Cts Ree ee cell Da ime Meee 33,000 33,000 Stee 0.5 0.5 
PR ICETIOS ce ea) «1s x iets lode bo Gate ee VA AOS Weg ortke, Oka 25,175 4.2 Tae 0.4 
(CoeGio. ORES Dearie s aearoicipwateo c 3,290 21,220 24,510 0.6 0.4 0.4 
Bie kK Derricsm ies eae voice onrele. eeciled 8,512 21,729 DED 0.1 0.3 
SUVEEHICONIG He leaks oles io aus Res ser a 2,716 18,360 21,076 0.5 Ors oSO%3 
PEACHES Wats or aie ae yc tah hte 18,520 165 18,685 Ball tT 0.3 
MPEP RCULOLIO As he htop ie Side x cues Oe T4400 2 aa 14,400 2.4 eee 0.2 
PANY LESTE: oleae exe Fo! he ea Serato et oS Ene 10,800 202, 11,072 1.8 t 0.2 
REVO POLATOES. fino es eres ore ge 5,665 5,060 10,725 1.0 0.1 0.2 
ELOCCOLIM Ware came eine te olor oteceens 495 7,800 8,295 0.1 0.1 0.1 
ee eee cee es, ais Noe kanes OS 2,000 6,000 8,000 0.3 0.1 0.1 
ase SeSpLOULSe ns ot «sateen se SOOOME as ee cee 5,300 0.9 Ree 0.1 
STG (ERIC Oy eee chien, Clee CaO ORR noice me 425 3,950 4,375 0.1 0.1 0.1 
Miscellaneous commoditiesf..... 11,195 alo 18,352 1.8 0.1 0.3 
Total, all commodities.....} 593,140 6,183,851 | 6,776,991 100.0 100.0 100.0 


*All commodities which made up one-tenth of one per cent or more of total purchases at country auc- 
tions. 
+Less than one-tenth of one per cent. ; ; 
tIncludes cabbage, pears, huckleberries, cherries, lettuce, carrots, watermelons, beets, celery, spinach, 
romaine, dandelion greens, pumpkins, turnips, fava beans, okra, and miscellaneous fruits and vegetables. 


dealers from other shipping points, 29 per cent to merchant truckers, 14 per 
cent to city wholesalers, jobbers, or their representatives, 3 per cent to buy- 
ers for canneries, juice plants, or wineries, and about one per cent to all 
other types of buyers (table 28). 

Except for apples, peaches, and raspberries, country dealers handled a 
relatively large share of nearly all commodities. ‘ Merchant truckers bought 
relatively small quantities of strawberries, string beans, lima beans, green 
peas, and dewberries. They constituted the largest single outlet for rasp- 
berries, sweet potatoes, apples, peaches, blackberries, and Irish potatoes. 
Canneries, juice plants, or wineries bought only three commodities: to- 
matoes, strawberries, and dewberries. 
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TABLE 28. Proportion oF ToTaAL VOLUME OF TWENTY LEADING COMMODITIES 
SOLD TO EAcH TYPE oF Buyver,* 64 Country FrRuIT AND VEGETABLE AUCTIONS 
10 EASTERN SEABOARD STATES, 1936 


Proportion of total volume sold to each type of buyer 


City Buyers for 
Country whole- canneries, 


Commodity, Local dealers Merchant salers, juice All 
country | from other| truckers | jobbers, or plants, other 
dealers shipping their or wine buyerst 

points represent- | factories 
atives 
Per cent Per cent Per cent Per cent Per cent Per cent 

OMIALOCE lee Si TE Re re Re ON cee 4 3 1 
WLI AWOEITIES 1 hak cg asc ous pubs 38 32 15 14 1 z= 
pcelOa DEATION. a Srick.. sais a Site 49 19 16 16 <* t 
CUGUIN DELS Me Oy cu wen & ee baer 47 14 26 13 be 
Santaloupess 2A soe Rete en ss 44 24 20 12 t 
Caulilower ioe. ioe aw caw ser Sak 30 at! 31 39 Zz 
Sree PEDOEIS: os co kisie saa tates 46 11 36 rf t 
| year ot he\=} Oe Ope ea aaa ia He Sed 53 13 17 iv. - 
PIES DPOLALOES (oan vivid ci ees g 22 se 74 3 1 
ROTC THOR) oe sence ey ome ee 39 ef 31 18 5 
PPGIOSY att ne Gulia nee ee 9 64 16 11 
SPGACICS fe isa. 5 wis che wee Sahtee OMA 15 5 64 19 2 
GIONS FAL Wee hh UM ns. ee ee 68 44 eH | 10 1 
WAbeEniClOnSs,... sa} s oxic tx te os 45 - 26 23 6 
SLCC DEMS. old wo ek ER wets 52 14 17 16 1 
PTABINTOCAUGES hoarse a eikan cee 29 ne 55 12 4 
PUB OLRING tant Uo Chae aCe a teas 49 6 27 17 1 
PDESCIIELTICS Carrs tae ain She we 26 52 13 4 5 he 
INAS DU CTIIES ns ciakarok osc, abate S 1 Sh 86 11 2 
BINGE DEMIES .WAfe ra bd Relea: 37 ip 63 5 ite 
Miscellaneous commodities$..... 40 1 53 =) 3 

Total, all commodities..... 40 ibs 29 14 3 1 


See 
*Commodities which make up one per cent or more of either the total number of packages or the total 
gross value of all commodities sold at auction in 1936. 
tIncludes retailers, hotels, restaurants, hucksters, and consumers. 
tLess than one per cent. 
§Includes all commodities sold at auction other than the leading twenty listed in the table. 


METHODS OF SALE USED BY AUCTION BUYERS 


In terms of dollar volume, about 36 per cent of all commodities purchased 
at auction by the 114 auction buyers was shipped to city commission mer- 
chants on consignment; about 30 per cent was sold to city wholesalers or 
jobbers on a delivered-at-market basis; about 15 per cent, to city whole- 
salers on order (f. 0. b. country points) ; 6 per cent, to other country dealers 
at auction or other country points; 5 per cent, to merchant truckers at 
auction or other country points; 5 per cent, to city wholesalers on joint- 
account ; 2 per cent, to canneries or juice plants; 1 per cent was delivered to 
retailers, hucksters, hotels, and restaurants; and Jess than 1 per cent was 
sold directly to consumers (table 35, appendix). 

There was much variation between commodities as to method of sale. 
Approximately half or more of the onions, sweet potatoes, blackberries, 
dewberries, watermelons, green peppers, and green corn were shipped to 
city commission merchants on consignment. On the other hand. about 
two-thirds of the peaches and raspberries, and approximately one-half of 
the watermelons, cauliflower, and blackberries were sold to city wholesalers 
or jobbers f. 0. b. the market. Three-fourths of the eggplant and one-half 
of sya ae were sold to city wholesalers on order (f. 0. b. country 
points ). 
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PLACES OF SALE USED BY AUCTION BUYERS 


Approximately 25 per cent of the total dollar volume of all commodities 
sold by these 114 auction buyers went to New York City; about 18 per 
cent to upstate New York markets; 17 per cent to other New England 
markets ; 15 per cent to southern markets ; 9 per cent to Boston; 7 per cent 
to Pennsylvania cities other than Philadelphia; 4 per cent to Philadelphia ; 
another 4 per cent to western markets; and one per cent to New Jersey 
markets. 

New York City was the outstanding market for eggplant, raspberries, 
apples, dewberries, peaches, and blackberries, but it should be noted that 
the distribution of nearly all of the twenty leading commodities was over 
a relatively wide area. 


OPINIONS OF BUYERS AS TO EFFECTS OF AUCTIONS 


Changes in areas of distribution 


The 114 auction buyers were asked to express an opinion as to whether 
country auctions had had any effect on changes in areas of distribution in 
recent years. Of the 97 buyers who replied affirmatively, about 82 per cent 
were of the opinion that auctions brought in more distant buyers which 
automatically widened the distribution of fruits and vegetables from the 
area. 

Grading and packaging 

In answer to the question, “Have country produce auctions had any 
effect on the grading of any commodities sold through them?’”, 81 of the 
114 buyers (about 71 per cent) answered “yes” ; thirty (about 26 per cent) 
answered “no”; and three gave no answer. Of the 81 buyers who answered 
“yes”, all but two thought auctions had helped grading. 

When asked the question, “Have country auctions been responsible for 
bring about any changes in packaging of any commodities sold through 
them ?”, about 30 per cent of the 114 buyers replied in the affirmative; but 
about 65 per cent answered negatively. Of the 34 growers who replied 
affirmatively, 14 thought auctions had caused more standardized packaging, 
and 9 thought auctions were responsible for more uniform packaging. 


New buyers 


In answer to the question, “Have country auctions attracted you to any 
producing areas where you had not bought in appreciable quantities be- 
fore?”’, nearly 60 per cent of the 114 buyers answered “yes”, and about 40 
per cent answered “no”. 


Means of transportation 

Of the 114 buyers, 88 were of the opinion that auctions caused more 
produce to move to market by motor truck than would otherwise have been 
the case, because auctions made it easier for merchant truckers ito get loads. 
Most of the auction managers, owners, and grower-patrons also thought 
auctions helped movement by motor truck. 
Prices paid 

In answer to the question, “What effect have country auctions had on 
prices which you were required to pay to growers for commodities ?”’, 86 of 
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the 114 buyers (about 75 per cent) were of the opinion that the auctions 
had increased prices they had to pay, and only one thought auctions had 
decreased prices. About 20 per cent thought auctions had no effect on the 


prices they had to pay. 


APPENDIX 


TABLE 29. Location or 64 Country FRUIT AND VEGETABLE AUCTIONS WHICH 
OPERATED IN 10 EASTERN SEABOARD STATES DURING 1936 


Location of auction 


Massachusetts : 
Boston Regional Market 


Connecticut: 
Manchester 4 
New Haven City Market 


New York: 
Highland 
Riverhead, L. I. 


New Jersey: 
Hightstown 
Beverly 
Swedesboro 
Glassboro 
Hammonton 
Landisville 
Vineland 
Rosenhayn 
Cedarville 


Delaware: 
Bridgeville 
eaford 
Millsboro 
Laurel 
Selbyville 
Delmar 


Maryland (Eastern Shore Section): 
Federaldsburg 
ee 
alisbury 
Berlin 
Fruitland 
Allen 
Princess Anne* 
Pocomoke City 
Marion Station 


Location of auction 


Virginia (Eastern Shore Section): 
Oak Hall Station 
Atlantic 
Temperanceville 
Hallwood 
Nelsonia 
Bloxom 
Hopeton 
Parksley 
Onley 
Melfa 
Keller 
Painter 
Craddockville 
Exmore* 
Nassawadox 
Machipongo 
Bayview 


North Carolina: 
Goldsboro 
Cameron 
Vass 
Mount Olive 
Calypso 
Faison 
Warsaw 
Turkey 
Rose Hill 
Wallace 
Burgaw 
Chadbourn 
Tabor City 


South Carolina: 
Loris 
Lake City 


Florida: 
Wauchula 


—_08L81VcV63Wwnnaa9M9m9N@S8WSW99N$€«S9aSa9a9aDaD9S9Mma9@A@mmTYXSNSSS 


*Two auctions operated at Princess Anne, Maryland; and two at Exmore, Virginia. 
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TABLE 33. Wuy Growers UsEep AUCTIONS, AS REPORTED BY 375 GROWERS, 10 
EASTERN SEABOARD STATES, 1936 


Proportion of growers reporting 
each reason inf 


Reason* 
4 6 Total 
northern | southern 10 
States States States 
Per cent Per cent Per cent 
Higher net returns than from other methods of sale available....... 56 59 58 
Only practical or reasonable method of sale available.............. of 24 18 
Less risk in selling (more sure of getting money).................. 14 14 14 
See their own produce sold and known what they get when they sell. 14 1l 12 
meveive payincat more promptly + . 7 oN cus «<5. csi ale wee oe oe eee ee éf 9 9 
Good way to dispose of ‘‘leftovers’’, or lots hard to sell by other 
MUOMMOCE Ord SOLER os. 355.6 satiated Bok A POW & ole She Mut ahs Bes lo PE ae 10 7 8 
Good way for small growers to sell who do not have enough to bother 
SIT FO isc Ah ope ea Meet hia Jatt OR Oi Ail atin: ae Relksanene 2 9 7 
Moresconvenient. method wl sales. cocci cs <<. dblers ween s odie olnncieve eats rf 4 5 
Likeawnué buyerssvho patronizeauctionay.. °. .4 51 3. veiw eee eee 2 6 5 
A WES AUIINEN hi. soos sg Cue b getnicremare Sree Re Le ikem anne gt Me eeeneaee 17 es 4 
More dependable method of sale (more certain that produce can be sold 
WHET HS, DALVESted) sx cic Leeda. cided ctu Rie amie el clr ame ghk SRG LS 1l al 4 
Can determine sooner when prices do not warrant harvesting any 
SHOT OPGRTOD ES. 50'S Gate DOC SU DUI Co ates Re co We kate Bee y ME S 2 
Good way to dispose of small loads or mixed loads of produce........ 7 t 2 
Selling together at auction is a good way to foster cooperation among 
BY OCC aN id's '< & «1M oe iis amt coy On ay LEM ks Boman ob ak eS 8 z 2 
Establishes or holds up prices in producing area, and thus helps 
eliminate possibility of truckers driving down prices at farm...... 1 1 1 
Less expensive than other methods of sale............0cscssceeees 4 t 1 
Local buyers that have always sold at auction now buy............ 1 1 1 
DUM ERG AW AUCGION EO ALVi1GlOUbs «clon ciais aba use chee vale beaks 2 1 


*The reasons listed here were arrived at by grouping and condensing the reasons actually stated by 
growers, according to the essential meaning or point of their statements. 

tPercentages do not add to 100, because most growers mentioned more than one reason. 

ftLess than one per cent. 


TABLE 34. RANGE IN ToTAL VOLUME OF FRUIT AND VEGETABLE PURCHASES FROM 
ALL SourcEs, 114 Buyers, 10 EASTERN SEABOARD STATES, 1936 


Buyers reporting 


Range in dollar volume of purchases 


Average Percentage 
purchases of total 
per buyer 

Dollars Dollars Number Per ceni 

EIEN Ui COL wal RT .0.4 \ SG SGT «0b ane yoke aie 15,716 15 13 
OP Ss SLO ek vic ice Spach in 4/6 Care ok oat RR 36,216 40 35 
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SUMMARY AND CONCLUSIONS 


Data were obtained from 64 country fruit and vegetable auctions located in 
10 Eastern Seaboard States (Massachusetts to Florida), and from 431 growers 
and 114 buyers who patronized these auctions. Twenty-seven of the auctions 
were cooperative and 37 private or municipal auctions. During 1936, 48 vege- 
tables, 18 fruits, and 4 other commodities were sold through these auctions. 

The growth of country fruit and vegetable auctions seems to have been en- 
couraged by (1) the increased use of motor trucks; (2) surpluses of products 
available at country shipping points together with general increases in the pro- 
duction of truck crops; (3) the wide disparity between prices received by 
growers and the cost of distribution; (4) dissatisfaction on the part of grow- 
ers with returns from sales through other outlets ; (S) rivalry between villages 
or towns; (6) desire for cash sales on the part of growers; and (7) relatively 
low costs of operation. 

On the basis of estimates by the United States Department of Agriculture, 
approximately 2.3 per cent of the total production of all fruits and vegetables in 
the 10 Eastern Seaboard States were sold at country fruit and vegetable auc- 
tions. For the 10 States as a whole, however, sales at these auctions included 
almost one-half of the strawberries, and about 40 per cent of the lima beans, 
cauliflower, and cantaloupes offered for sale in these States. 

The average number of growers patronizing each auction daily was 160, 
and the range was from 15 to 400. The average number of buyers at each 
auction daily was 16, and the range was from 2 to 75. The average gross value 
of fruits and vegetables handled in 1936 was about $142,000 per auction. The 
range was from less than $2500 to slightly more than $600,000. 

By most measures of size, auctions in northern States were larger than 
those in southern States. Cooperative auctions were larger than private or 
municipal auctions. 

Factors, on which data could be obtained, that seemed to have had an im- 
portant influence on the quantity of fruits and vegetables sold per auction were: 
(1) number and kind of commodities handled; (2) length of operating season ; 
(3) distance to nearest competing auction; and (4) size of the area served. 

About two-thirds of the auction income was from fees paid by growers, about 
one-fourth from brokerage fees paid by outside buyers, and about 8 per cent 
from auction fees paid by buyers. Auction fees paid by growers ranged from 
0.14 to 5.13 cents, and averaged about two cents per dollar of sales at the 60 


The range in total expenses per dollar of sales for all auctions was from one- 
tenth of one cent to 5.15 cents, and averaged about 1.2 cents per dollar of sales. 


dollar of sales for the 64 auctions in 1936 were: (1) volume of sales per auction; 


Some of the factors which seemed to influence the extent to which a grower 
used the auction were: (1) distance from his farm to the auction; (2) the size 
of his business; and (3) his attitude towards auctions. Approximately 58 per 
cent of 375 growers, who sold at auction in 1936, indicated that “higher net re- 
turns” was the major reason why they used this method of sale. 

Total fruit and vegetable purchases in 1936 by 114 auction buyers interviewed, 
averaged about $102,000 per buyer. Some of the factors which seemed to in- 
fluence the extent a buyer used auctions were: (1) the type of buyer; (2) 
number of years he had been in the fruit and vegetable business; (3) whether 
or not he was the owner or part owner of the auction; (4) the buyer's attitude 
toward auctions; (5) distance of an auction from his place of business; and (6) 


About 58 per cent of the total fruit and vegetable purchases of these 114 
uction buyers was estimated to have been made at country auctions, about 33 
per cent at small local markets other than country auctions, 9 per cent at the 
farm, and less than one per cent at city markets. } 


Of the total sales by all auctions, about 40 per cent was estimated by auction 
officials to have been made to local country dealers; about 13 per cent to country 
dealers from other shipping points; 29 per cent to merchant truckers; 14 per 
cent to city wholesalers, jobbers, or their representatives; 3 per cent to buyers 
for canneries, juice plants, or wine factories; and about 1 per cent to all other 
types of buyers. 

In some States, country fruit and vegetable auctions were important outlets ; 
in others they played a relatively minor role. They may become significant 
factors in the marketing of certain commodities in States like New York, where 
they were relatively unimportant in 1936. 

The total number of country fruit and vegetable auctions will probably in- 
crease. Two or three which operated during 1936 have ceased to operate since 
then because they were located too close to larger and more successful auctions. 
Other auctions, which were unwisely established, will probably cease operations. 
However, at least six new auctions have been established during the same period, 
all of which are sufficiently distant from other auctions. The number of new 
auctions which are established on sound economical principles will probably 
exceed the number which fail. 

The chances of success seem greatest where large volumes of relatively per- 
ishable vegetables and fruits are available in season, where no competing auc- 
tion is located closer than 15 miles or more, where period of operation can be 
restricted to the season when large volumes may be handled daily, where mini- 
mum investments in physical equipment are made, and where maximum use can 
be made of hired personnel. 

Individuals or groups of growers in northeastern States who are contemplating 
establishment of new country fruit and vegetable auctions will probably find it 
advantageous to proceed slowly and study carefully the auctions now operating 
in New Jersey, New York, Connecticut, and Massachusetts, before deciding upon 
local operations. 
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SOME FACES CONCERNING COUNTRY FRUIT AND 
VEGETABLE, AUCTIONSAN EASTERN 
SEABOARD STATES! 


E. W. CAKE 


Although fruits and vegetables have been sold at city auctions in the 
United States for more than a century, country fruit and vegetable auctions 
on the Eastern Seaboard were unknown prior to 1911. Such country auc- 
tions increased slowly in number, and by 1927 there were only 20 in opera- 
tion. Since that year, however, the number of such auctions has more 
than trebled, and many cooperative associations, growers, and dealers have 
evidenced intense interest in the possibilities of this method of marketing 
(table 1). In 1937, at the request of farmers’ organizations and farmers’ 
cooperative associations, the New York State College of Agriculture, in 
cooperation with the Cooperative Research and Service Division of the 


TABLE 1. NuMBER OF COUNTRY FRUIT AND VEGETABLE AUCTIONS, AND ESTIMATED 
VOLUME OF SALES, 10 EASTERN SEABOARD STATES, 1911-36* 


Vear Auctions Total Sales 
operating sales per auction 
Number Packages Packages 
Sp AW oS es ee ea ee ee ee en Te 1 10,000 10,000 
Oe ee se ENR at SR oid Acie Poe oe 3 76,000 25,033 
ROU Sere eres alm, Meera: acta cep viiey Sv enaauicteayeaey syyatiol ves ey ate 3 132,000™ 44,000 
ON SS 5 OR ec Ao Te aie Mee Ak ae Pe oe aa 3 180,000 60,000 
Br OMe es Bs hak Ce da cosas oases ee hia a atte 4 199,000 49,750 
TIQUIG ois & GR een O RAB GuIR ES hie tra ee ae een ae arr 4 224,000 56,000 
ee athe Pei ole AEE is cig vecw clays «ike due 4 248,000 62,000 
1 ESSE Ra IN a PRS i ania are ete se 6 262,000 43,667 
i USO bn rE A ec dels ge a oA en Pe orn a 6 303,000 50,500 
2 re, Meee Seaton orc saciopseivorere eae eR ae Sewhacsas eters 10 488,000 48,800 
OPAL AS trio BR GLCRCe OIE 6 Orne GLE cl Ce ONGr cae ee emer ie Wak 617,500 56,136 
LO PARE a he edn Shas SUPRA a eke en a Meee Pee ea 13 816,214 62,786 
CPB ee 1 eee trip ty eas SRP re ec ie yen ee Blea geen 13 : 952,882 73,299 
LOCA Re Le a heksee Ao aiee ses tae aNols, Sutke Ge ae 14 994,145 71,010 
Bet el, oe CREE ic Stone: digo ene TR ale 18 1,344,385 74,688 
BO es eae oh ren te ae tn ARE Bhawan tiaeS e's 19 1,606,065 84,530 
OL ei A cs ie Sets eb wee ae eo 20 1,499,366 74,968 
CN Se he mde MORE carte Marc (eed TN OS ig Bre eae 28 1,896,503 67,732 
SZ OMA Lee Hn SED ease yP a GRIN sain eS Ques le Bae 31 2,115,621 68,246 
OL eS I te ek ai en on ee are 39 2,481,718 63,634 
Teme acid eat hoes. ced ces Gr cadiaahi.d) ptwhalens apa at drove 43 3,599,750 83,715 
HORDE aces Oe pgdi Nie enol il Sele cpa el a a ARC oe See 50 4,245,382 84,908 
Mise tah PAG ee sie Fe SRS PR es wks RY 56 5,487,691 97,994 
SA ary ee EN at ae ie nn cect oh cticpaiers cielo Queues 60 6,615,559 110,259 
ee ee tes Oa, ee Mat Aha so SONGS sue: Wi -dvayllviersa ce % 64 7,965,539 124,462 
1508s ee ge i AR ai Wem teers RE RS2 BAIR Se CN 64 8,608,558 134,509 


*Data were obtained from 64 country fruit and vegetable auctions which operated during 1936, and 
from 9 which ceased operating before 1936. 1911 was the first year in which auctions of this type began 
operating in the Eastern Seaboard States. i 


P. Rasmussen, Professor of Marketing, New York State College of Agriculture at Cornell Universi 
ty, through a cooperative arrangement between the New York State College of Agriculture and the 
Farm Credit Administration. The author wishes to express appreciation to Dr. Rasmussen as well 
as to the auction managers, owners, and other officials, and to auction buyers, grower-patrons, and 
others, whose cooperation made this study possible. 

1Also presented to the faculty of the Graduate School of Cornell University, June, 1939, as a 
thesis in partial fulfillment of the requirements for the degree of doctor of philosophy. 


AUTHOR’S ACKNOWLEGMENTS. This study was conducted under the general direction of Dr. M. 
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Farm Credit Administration, undertook a study of the status of country 
fruit and vegetable auctions. 


PURPOSE OF STUDY 


The purpose of this study was to obtain such facts as might be available 
concerning country fruit and vegetable auctions which might assist growers, 
cooperative associations, and others in appraising the importance and effec- 
tiveness of such auctions in marketing fruits and vegetables. It was hoped 
that such a study might throw some light on the factors which are most 
important in determining success or failure of country fruit and vegetable 
auctions. 


SCOPE OF STUDY 
Data were obtained from 64 country fruit and vegetable auctions which 


operated during 1936 in 10 Eastern Seaboard States, and from 9 which 
ceased to operate before 1936. These auctions were found in 10 States 


——- 71 ranging from Massa- 
chusetts on the north, 
or to Florida on the south 
‘) (figures 1 and 2). Fif- 


ty-four, or almost 85 
per cent, of these auc- 
tions were found in 
five States, Virginia, 
North Carolina, Mary- 
land, New Jersey, and 
Delaware (table 29, 
appendix). Informa- 
tion concerning use 
made of these auctions 
was also obtained from 
4 Cooperative auctions 431 sTowers of fruits 
@ Private or municipal auctions and vegetables as well 
aS oN Ae Se as from 114 buyers, 
Figure 1. Location oF 48 COUNTRY FRUIT AND vecetante Who purchased produce 

AUCTIONS WHICH OPERATED DURING 1936 on one or more of these 

auctions. 

This study covered auctions which handled fruits and vegetables that ar- 
rived via motor truck, wagon, or automobile at country shipping points or 
farmers’ markets ; employed an auctioneer ; and had physical facilities for 
conducting an auction business. 
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‘ FACILITIES USED FOR AUCTION PURPOSES 


Facilities used by these 64 auctions varied from simple, single-drive 
open-end sheds (figure 3), to double-driveway sheds (figure 4), and rela- 
tively large and elaborate buildings (figure 5). In the shed-type facilities 
(figures 3 and 4), the shed usually provided seats for buyers and protected 
them from rain and sun. Platforms or benches, on either side of the drive- 
way, enabled buyers to inspect produce as it moved through the open drive- 


CouNTRY FRUIT AND VEGETABLE AUCTIONS ) 


way and was offered for sale by the auctioneer. Procedure at the most 
elaborate auction (figure 5) may have been influenced by near-by tobacco 
auctions. When the auction was operating, driveways were occupied by 
motor trucks and wagons loaded with produce, and sample packages from 
each load were placed on the center platform. The auctioneer, accompanied 
by buyers, walked up and down the platiorm, and produce was sold on the 
basis of the samples displayed. 


AUCTIONS IN 4 NORTHERN STATES IN 1936’ 


The quantity of produce sold through country fruit and vegetable auctions 
in the 4 northern States increased from about 55,000 packages in 1912, to 
more than 4 million 
packages in 1936 (table SS 
30, appendix). Devel- eee ARAN, 
opment of auctions has Be ee och a 0 ae eee 
been much more rapid 7 ao : 
in some States than in a 
others. \ ; 

Massachusetts. An 
auction was established \ \. 
in the fall of 1935 at { GEORGIA \ 
the Boston Regional s 
Produce Market, West f 
Cambridecieclhis javic- ) g 
tion handled a wide —--—-—-- —), 
variety of fruits and iy ce SERIE 
vegetables, but in 1936, 
apples were most im- 
portant in volume of , 
sales. » 

Connecticut. One 2a 
auction organized in : \ 

1932 operated at the * ® j 

farmers market in . 

New Haven, Connecti- A Cooperative siction: ; 

cut, during 1936. An- °°" ei ibe ale tenet os cies 

other was organized at &. ig 

Manchester in 1933. Figure 2. Location oF 16 COUNTRY FRUIT AND VEGETABLE 
The volume of business AUCTIONS WHICH OPERATED DURING 1936 

at these auctions has in- 

creased substantially each year since they were organized. The New 
Haven auction handled mainly strawberries. At the Manchester auction, 
a wide variety of fruits and vegetables were available, of which cauliflower, 
strawberries, and peaches were most important. , 

New Vork. Two of the 64 auctions which operated in 1936, were located 
in New York State. The Riverhead Cauliflower Growers’ Association, at 
Riverhead, Long Island, is the second oldest auction of this type in the East. 
It was established in 1912, one year after an auction began operations at 
Marion Station, Maryland. 


2The term northern States as used in this report means the States of Massachusetts, Connecticut, 
New York, and New Jersey. 
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FIGURE 3. SIMPLE SHED FACILITY, ERECTED ACROSS HIGHWAY, BRIDGEVILLE, DELAWARE 


Nearly 800 growers patronized the Riverhead auction during 1936, and 
only one other auction of this type did a larger business, whether measured 
in number of packages of fruits and vegetables sold or in gross dollar sales. 

The Mid-Hudson Fruit Auction was operated by the Cooperative Grange 
League Federation, Inc., at Highland, New York, in the Hudson River 
fruit belt, and handled mostly fruit. 


FiGcureE 4. DOUBLE-DRIVEWAY AUCTION FACILITY, WITH OFFICE BUILDING AND LOADING 
PLATFORMS, GLASSBORO, NEW JERSEY 
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FiguURE 5. LARGE BRICK AUCTION FACILITY, OF DOUBLE-DRIVEWAY TYPE, LAKE CITY, 
SOUTH CAROLINA 


Subsequently to this study, country fruit and vegetable auctions have also 
been established at Livingston (handling fruit) ; at Margaretville (handling 
cauliflower) ; at Hicksville, Long Island (handling mostly potatoes and 
vegetables) ; and at Williamson, in the western New York fruit and vege- 
table belt. 

New Jersey. Auctions were first formed at Cedarville and Rosenhayn, 
in the intensive berry and vegetable area in the southern part of the State, 
in 1928. The volume sold at auction grew from about 160,000 packages 
handled by these two auctions in 1928, to more than 3 million packages 
handled by 9 auctions in 1936. Fourteen auctions in all have been estab- 
lished in New Jersey, 9 of which operated during 1936.? A wide variety of 
products were handled, such as tomatoes, peppers, cucumbers, snap beans, 
sweet potatoes, Irish potatoes, onions, cantaloupes, apples, strawberries, 
etc. 


AUCTIONS IN 6 SOUTHERN STATES IN 1936? 


With the sole exception of the auction at Riverhead, New York, country 
fruit and vegetable auctions were used much earlier in the South than in the 
North. Prior to 1928, 19 auctions were in operation in the five southern 
States from Delaware to South Carolina, and 35 additional auctions had 
been established in the southern States by 1936. Of all these auctions, 50 
operated during 1936. 

The volume of sales at these southern auctions increased from about 
10,000 packages in 1911 to nearly 4,500,000 packages in 1936. 

Delaware. The first country fruit and vegetable auction was established 
in Delaware about 1920, at Seaford. Six auctions were operating in Dela- 
ware in 1936 (table 29, appendix), and strawberries, cantaloupes, cucum- 
bers, and tomatoes were the most important commodities handled. 

8Auctions operated during 1936 at Hightstown, Beverly, Swedesboro, Glassboro, Hammonton, 
Landisville, Vineland, Rosenhayn, and Cedarville. 


4The term southern States as used in this report means the States of Delaware, Maryland, Vir: 
ginia, North Carolina, South Carolina, and Florida. 
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Maryland. Auctions in Maryland seem to have limited their activities 
to that section of the State known as the Eastern Shore. The first of all 
of these auctions was reported as having been established at Marion Station, 
about 1911, but an additional eleven were subsequently established at other 
points, and ten of these operated during 1936 (table 29, appendix). 

From about 10,000 packages handled by one auction in Maryland during 
1911, sales increased to nearly 900,000 packages handled by 10 auctions in 
1936. Strawberries, cantaloupes, cucumbers, string beans, and lima beans 
were the most important commodities handled by Maryland auctions. 

Virgima. In 1936, auctions in Virginia were located entirely in Accomac 
and Northampton Counties on the Eastern Shore. The first auction in 
Virginia is reported to have been established at Onley about 1912, and 
there were 18 auctions in operation during 1936 (table 29, appendix). 
~ Volume of sales increased from about 8000 packages during 1912 to 
nearly 500,000 packages in 1936. Strawberries, string beans, broccoli, and 
lima beans were the most important commodities handled by Virginia auc- 
tions. 

North Carolina. Country fruit and vegetable auctions in North Carolina 
are located in the southeastern part of the State. The first bona-fide auc- 
tion in the State was established at Tabor City in 1915. By 1936, there 
were 13 of these auctions in operation in North Carolina (table 29, appen- 
dix). Sales had increased from about 8000 packages sold through one 
auction in 1915 to 1,300,000 packages in 1936. Strawberries, string beans, 
peas, green peppers, potatoes, sweet corn, cucumbers, and dewbérries were 
the most important commodities handled by North Carolina auctions. 

South Carolina. Only two country fruit and vegetable auctions had been 
established in South Carolina by 1936, one at Loris and another at Lake 
rood Another auction began operating at Ehrhardt, South Carolina, in 
1937, 

Florida. A small auction was established in 1934, at Wauchula, Florida. 
Its volume of business rose rapidly from 1934 to 1936. Cucumbers, straw- 
berries, green peppers, eggplant, string beans, and lima beans were the most 
important commodities handled. The success of this auction led to the 
establishment at Wauchula, in 1937, of a large state market which uses the 
auction method of sale exclusively. 


FACTORS INFLUENCING DEVELOPMENT 


It seems to be generally agreed that increased possibilities of hauling 
produce from farm to market by motor truck has been a most important fac- 
tor influencing the growth of country fruit and vegetable auctions. Al- 
though some of the auctions are patronized by buyers who ship by rail, a 
large share of the patronage comes from buyers of one type or another who 
transport their purchases in their own or hired motor trucks. The regis- 
trations of motor trucks in the United States rose from about 2.4 millions 
in 1925, to almost 4 millions in 1935, an increase of about 66 per cent during 
the 1l-years period. During the same period, the number of country 
auctions increased from 18 to 64, or 255 per cent. 

It seems likely that the presence of relatively large surpluses at many 
shipping points may have stimulated efforts to find more rapid and efficient 
methods of distribution. According to the United States Department of 


5Automobile facts and figures, p. 4. Automobile Manufacturers’ Assoc. 21st edition, 1939, 
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Agriculture, the acreage of commercial truck crops for shipment fresh in 
the North Atlantic and South Atlantic States rose from about 256,000 in 
1919, to about 681,000 acres in 1938 (an increase of about 166 per cent).® 

In 1920, costs of distributing food and prices paid to farmers for food 
in the United States were in fairly close adjustment; the index number 
(using the period 1910-1914 = 100) of prices paid to farmers for food ma- 
terial stood at 212, while the corresponding index of costs of distributing 
food was 203.7 By 1932 the index of farm prices had fallen to 65 (a de- 
cline of about 69 per cent), whereas the cost-of-distribution index had de- 
clined only 24 per cent to 153. In 1936, the index of farm prices stood at 
117, compared with a cost-of-distribution index of 171. It is probable that 
the establishment of many country fruit and vegetable auctions from 1928 
to 1936 represented desperate efforts on the part of growers to find some 
way to alleviate the serious maladjustments caused by the sharp decline in 
the price level of farm products. 

Other. factors which have probably influenced the establishment of coun- 
try auctions were dissatisfaction on the part of growers with returns from 
sales through other outlets, rivalry between villages or towns which may 
have resulted in the establishment of duplicate auction facilities, and the 
strong desire on the part of growers to sell for cash. The low operating 
costs of these auctions was likewise probably an important factor. 


OPERATING METHODS AT COUNTRY AUCTIONS 
PERSON NEL 


Because no two auctions seem to have operated in precisely the same 
manner, it is difficult to describe them accurately without resorting to infi- 
nite detail. The following general observations may be of interest. The 
number of employees at these auctions varied from one at small auctions, 
to eighteen or twenty at the larger cooperative auctions, and averaged 
about four per auction. Some of the larger auctions employed a manager, 
an auctioneer, a clerk, four or five package boys, an errand boy, two or 
more other platform men (who open and dump sample packages for inspec- 
tion by buyers), one or more yardmen, and four or five clerks in the office. 
Eleven auctions also paid a part of the expense of inspection. 


SEASON OF OPERATION 


Most of the auctions were closed during the winter and early spring 
months, and operated only in the late spring or summer. Operations were 
usually discontinued when income from the daily business was regarded as 
insufficient to justify expenses. Three auctions, however. operated during 
the entire year and handled non-perishable commodities during the winter 
months. 

PAYMENT TO GROWERS 

At most of the private auctions, growers were paid directly by the buyers. 
The time and frequency of payment varied from ammediately after the sale 
to a yearly settlement at the end of the season. In most cases, growers 
collected from the buyers on one or two days a week generally called pay 
days. At private auctions, most outside buyers were required to buy 
through a local dealer. Growers collected for all auction sales at the offices 


6Outlook charts, 1940, potatoes and truck crops, p. 14. U. S. Agr. Dept., Bur. Agr. Econ. 
7Farm econ., no. 116, p. 2849, January, 1940. New York State Coll. Agr. 
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of the local dealers. Most of the cooperative auctions collected from the 
buyers, assumed all credit risks, and paid the growers once or twice a week. 


CHARGES MADE FOR AUCTION SERVICES 


Ihe charges made to growers for services performed by auctions varied 
considerably. Most of the private auctions charged a stipulated rate per 
package. Most of the cooperative auctions varied the rate according to 
the price received or charged a stipulated percentage of the gross sales per 
package. In a few cases, buyers as well as growers were required to pay 
a fee to cover certain services performed by the auctions. 


RECORDING CONTENTS OF LOADS 


All auctions found it necessary to obtain a record of the contents of each 
truckload, wagonload, or autoload offered for sale. At private auctions, 
the grower usually called out the number of packages of each commodity in 
his load on entering the auction shed, and the auction clerk recorded it 
opposite the grower’s name. At a few cooperative auctions, employers in- 
terviewed each grower in line before entering the shed, and listed the num- 
ber of packages of each commodity the grower had for sale. 

Most of the cooperative auctions used a “load slip”, on which the grower 
inserted his name and the number of packages of each commodity before 
arrival at the auction block. The load slip was then handed to the clerk, 
who copied the information on a permanent record, and at the same time 
held the slip so the auctioneer could use it as a guide in selling the load. 
When the sale was concluded, the clerk recorded the price realized per pack- 
age and the buyer who bought each lot. 


SELLING 


The sales were usually made from samples shown. Samples of such 
commodities as string beans and sweet potatoes were dumped in sample 
bins for inspection. Such commodities as strawberries or cantaloupes 
were examined by buyers either through the top or side of the package. 

If the displayed sample did not fairly represent the lot, the buyer usually 
was accorded the privilege of rejecting the lot when the grower made de- 
livery. Buyers usually had a man at the truck, shed, or car to check the 
lots purchased. On all cooperative auctions, the manager or an inspector 
was ordinarily present to arbitrate disputes between growers and buyers. 
On private auctions, the disputing parties usually came to terms unassisted. 
At most auctions, the sale was not considered complete until the buyer or 
his representative indicated acceptance by signing a receipt for the produce. 

At private auctions, sales slips were made out by local buyers, who had 
the privilege of buying on the block, or by some outside buyer using the 
sales-slip book of a local buyer, and paying him a brokerage fee. Only one 
duplicate was made. The grower was given the original and the buyer 
kept the duplicate. At cooperative auctions, two or three copies were 
made. If three, the grower received one, the buyer one, and the auction 
kept the original. 

Each lot was sold to the highest bidder, except in the comparatively small 
number of cases when growers availed themselves of the “no sale” privi- 
lege, or refused to sell at the highest price bid. It was a grower's privilege 
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FIGURE 6. AN AUCTION AT MOUNT OLIVE, NORTH CAROLINA, OPERATED BY AN INFORMALLY 
ORGANIZED GROUP OF GROWERS, AND ESSENTIALLY COOPERATIVE IN CHARACTER 


to “no sale” a lot at any time before it left the auction shed. No auction fee 
was charged for packages not sold. 


OWNERSHIP AND CONTROL 


Twenty-seven of the 64 country fruit and vegetable auctions were either 
owned or operated, or both, by some type of farmers’ cooperative associa- 
tion, or informal farmers’ group. The auction at Mount Olive, North 
Carolina, is a typical example of auctions owned and operated by unincor- 
porated farmers’ groups (figure 6); while the auction at Highland, New 
York (figure 7) is an example of ownership and operation by an incorpo- 


FIGURE 7. THE MID-HUDSON FRUIT AUCTION, AT HIGHLAND, NEW YORK, WAS OPER- 
ATED BY A COOPERATIVE EXCHANGE 


Eo aaa erage 
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rated farmers’ cooperative association. Of the remaining 37 auctions, 28 
were privately owned and operated by buyers; 5 were owned by municipali- 
ties ; 2 were owned by local banks; one by a local insurance man; and one 
by an auctioneer. 


COMMODITIES HANDLED 


During 1936, 48 vegetables and 18 fruits, in addition to eggs, walnuts, 
Christmas trees, and holly wreaths, were sold at these 64 country auctions 
(table 2). Only ten of the 64 auctions handled as many as 15 vegetables, 
and only as many as 4 vegetables and one fruit were handled by 20 of the 
auctions. 

Over two-thirds of the auctions handled strawberries and more than half 
handled string beans. Cucumbers, lima beans, and green peas were each 
handled by about a third of the auctions; and peppers, cantaloupes, squash, 
tomatoes, Irish potatoes, broccoli, eggplant, cabbage, huckleberries, apples, 
onions, carrots, pickle cucumbers, and sweet corn by 10 or more of the 


auctions. 


TABLE 2. Commopities HANDLED By 64 CouNTRY FRUIT AND VEGETABLE AUCTIONS 
IN 10 EASTERN SEABOARD STATES, 1936* 


Number | Per cent ; Number | Per cent 
Commodity of of Commodity of re) 
auctions totalt auctions totalt 
Vegetables: Vegetables: 

String beans. «......... 34 53 POU air bite ots fois So 3 5 
Cugwin bers fh psec Pk 28 44 ADCka waren eh eke 3 5 
eI RAT Ee cise. to vas: 22 34 BHell GSAS Fi he ee 2 3 
Peas) OTeed. a ee we. 20 31 Kentucky wonder beans... 2 3 

CHETS, Shin ees ewes 17 27 lL is We Paka che de weRS 2 3 
SoC en: -, eres 16 25 ROMMBDster kh REA oO eRe 2 3 
PROMIBEOOS SN Nes cores FS 15 23 SRIGOES ca Cds eh ee 2 3 
Imsh potatoes.........% i? 19 POM ees cietin be lie ate 1 2 
BSTOOCOIR, ec sag, Gus ek 12 19 
POU DIANIL. Veit vewe lakes 12 19 
RRA Css ge sivdie cee. 11 17 
VINOnSELS cso no tke ore 10 16. 
PONT OUS). 5. Exp whch sick 10 16 Fruits: 
Pickle cucumbers....... 10 16 DITA WDOITIOS. As cao saws Ga 44 69 
mweet COM? olin cis ks 10 16 Cantaloupes..... cin dsuass 16 25 
Sweet potatoes......... 9 14 FIUCKIODETIGS, ic vs sce < 11 i7 
OH si itr 5k t pic als 5 9 14 POR Sd ok as vee ne 10 16 
Dandelion greens....... 9 14 Watermelons. ois. ca.skss 9 14 
OMLIIOO, Ain ch. se 9 14 BlGCkOerszies. sss... 6s bk 8 12 
EPCOS eek enh yy gux ekg 9 14 SPRWDEITIOS <b aidaak dca % es 8 12 
PASPATERUS Ss vw dh cack 8 12 PEUCUOE SAR? k weno q 11 
PAVOG DEANS oH CGauce cose 8 12 PEED nae ECE A a diy ee 7 11 
TMIBIOy Fen vs uss io cken 8 12 ROSHDEMTICS. os ks ck oa’. we 7 11 
BPOCUUOD. MRE pki es aro 7 | RIOTING s edi WA ws kkk bes 7 11 
PRAISES 4x5 Wr tule h haraeia 7 11 STORIE NA 5.0:\ hls CRE 7 11 
MONIES SA os Woe ee ac 7 11 CSGGGOLIOTTIONS wicca a xacwe 6 9 
WOOLY cack Glee Cea ead wk 7 11 CNT RINUS Fi ers G nce eRe 5 8 
PPOTEIIE vids SW eR v 11 PIG Pee RE inh broke 4 6 
REMORTI d h ch kk ee swe 7 11 CraDApples. cs. vines 3 5 
PURINE es oc hase x Oh 6 9 CPUIONR Ss a kA 5 <cnle ee 2 3 
CRIN oe Got oe hs aes 6 9 CranbOmrnies. oie ick anwene 1 2 
PM iwchie EMME he Coes 5 8 
SHEGEG S Cl yw avicttas wold 5 8 
DORt ETON. .dyhy cic. ts 5 8 
ice) rc) isl. Seen ease em 4 6 Other commodities: 
Brussels sprouts........ 4 6 HES sin EAN Ne Al AN SKK 3 5 
Gaulihowet dss k sn 4 6 Walnuts, black. ... 6. 6.4 1 2 
Chinese cabbage. ...... 4 6 Christmas trees.......... 1 2 
WAMSRTOGIIS G9 sian 5 Sd 4 6 Holly wreaths. .......... 1 2 
PeWIGS GHAI. occh on bia, 4 6 


*Massachusetts, Connecticut, New York, New Jersey, Delaware, Maryland, Virginia, North Carolina 
South Carolina, and Florida. 
tPercentages do not add to 100 because many auctions handled more than one commodity. 
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The 64 auctions handled an average of 8 commodities per auction during 
1936. The 14 auctions in the northern States handled an average of 23 
commodities per auction, and 50 auctions in the southern States handled 
an average of 3 commodities per auction during 1936. 


TOTAL VOLUME HANDLED 


Approximately 8.6 million packages of fruits and vegetables, with a total 
value of more than 9 million dollars were sold during 1936 at these 64 
auctions (table 3). In gross value, strawberries were outstandingly the 
most important single commodity. Approximately one million crates of 
strawberries were sold at auction for more than 3.3 million dollars, or more 
than a third of the total gross value of all commodities sold at auction. In 
number of packages sold at auction, however, tomatoes ranked slightly 
above strawberries; and string beans, cantaloupes, cauliflower, cucumbers, 
and green peppers were almost as important as strawberries. 


COMPARISON OF SALES AT AUCTION WITH TOTAL PRODUCTION 


The importance of country fruit and vegetable auctions in the distribu- 
tion of fruits and vegetables may be measured in some degree by the propor- 
tion of the total production of all fruits and vegetables which was sold at 
such auctions in the areas served by these auctions. 


TABLE 3. VoLuME oF SALES OF IMPORTANT COMMODITIES,* AS REPORTED BY 64 
CouNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD STATES, 1936 


& 


Packages sold Gross value 


Type of package 


Seu cated Cee Cues Percentage Percentage 
Ne of total a of total 
Number Per cent Dollars Per cent 
BESIMATOCS EP ye ertiseiev slot bites oe hte, 54-bushel basket 1,129,190 13.1 426,292 4. 
SSEPANIDEELICSS Feet ely ele ones th othe 32-quart crate 1,117,078 13.0 3,305,845 36.5 
SSELIMIGH DEANS Mrieie.s eam a ekan ats euler Bushel hamper 1,028,507 11.9 945,985 10.4 
SiCUIn DELS erin ak nse We nes sheile Bushel basket 853,361 9.9 620,844 6.9 
CAMEAIOUDES: tr orerei cieieteie te stare Crate of 24 753,428 8.7 610,902 6.7 
GAR OWEE a aac ec coreanc eis Crate of 12 697,629 8.1 563,044 6.2 
RETOE PODOEES Hog less apevis alee en « Bushel basket or 
hamper 644,156 8.1 332,782 Oui 
NPIRIASDCATIS CU itn aia fale ceva’ ed wis te Bushel hamper 287,254 Be 400,643 4.4 
SORE: DOCELORE cdc aie hates e Bushel basket or 
hamper 212,549 2.5 168,482 1.9 
eV ORTCOLIL at aneis-vicievenie a eid Oke teickie Bushel crate and 
75-ear bag 198,262 2.3 131,366 129 
AS PIYRGIE TT big ok lites o.0.s6e oot Ree a se Bushel basket or 
crate 179,871 21 115,746 1.3 
MOR CIIES Meret rors eis trace Bane da REAR Bushel and %-bushel 
basket 157,817 1.6 134,692 165 
MMII NS vic fue’ s ordeee & 4 cele lero e8 50-pound bag 141,832 1.6 110,474 ee 
CHOP TITOLOLIS «eed aitl ciel cose a ckeusho evs Each 136,495 1.6 16,594 0.2 
MLEGTIEPCAG ES 5 cis's 4 1's ava vere eattoke « ‘| Bushel hamper 133,479 175 147,426 1.6 
WW ERIE G DIOTMCOCS 6. ove oo cities Gh nae % 100-pound sack or 
11-peck barrel 123,657 1.4 271,367 3.0 
RUT MALLR Ty Ado. dixie bis (seca, pie Ede 8. Bushel hamper or 
: basket 75,761 0.9 91,425 1.0 
PIQGWDELTICS 6 hove ce emi sees 24 and 32-quart crate 55,847 0.6 106,858 12 
EROMORIOETIOR volo. Fis aris e;0ngk bv. o wl 6X» 36 and 60-pint crate 31,963 |, 0.4 113,151 1.3 
PACIDEETIES poate hottie ns we. ueese> 32-quart crate 31,013 0.4 103,829 1.1 
Miscellaneous commoditiest Bushel 619,409 7.0 341,276 3.0 
LOGHL teh es On oe ae falls a0 8,608,558 100.0 9,059,023 100.0 


*Commodities which make up one per cent or more of either the total number of packages, or the total 


gross value. nS t ; 
tIncludes all other commodities not included in the leading 20 (for list of all commodities see table 2, 


page 16). 
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The most usable estimate obtainable for the total production of fruits 
and vegetables in the area served by these auctions is data concerning pro- 
duction of 23 truck crops for market, 9 truck crops for manufacture, and 
12 fruit crops.8 It seems likely that sales at country fruit and vegetable 
auctions accounted for approximately 2.3 per cent of the total production of 
all fruits and vegetables in the 10 Eastern Seaboard States. 

About 4.6 per cent of the total production of all fruits and vegetables in 
the five States from New Jersey to North Carolina was sold at country 
auctions, while less than one per cent was sold by this method in the other 
five States. Tomatoes, Irish potatoes, sweet potatoes, and citrus and other 
fruits made up a large proportion of the total fruits and vegetables pro- 
duced in the 10 Eastern Seaboard States. Only small quantities of these 
products were sold at country auctions. 

For certain crops, however, a relatively large share of the total produc- 
tion was sold at auctions in these States. For the 10 States as a whole, 47 
per cent of the strawberries, 43 per cent of the lima beans, 40 per cent of 
the cauliflower, 38 per cent of the cantaloupes and cucumbers, and about 20 
per cent of the green peppers were sold at auction. Approximately 10 per 
cent of the string beans, green corn, eggplant, and green peas produced in the 
10 States was likewise sold at auction. On the other hand, sales at country 
auctions accounted for only about 4 per cent of the tomatoes, about 2 per 
cent of the onions, and about one per cent each of the Irish potatoes, sweet 
potatoes, watermelons, peaches, and apples produced in the 10 States. 


RANGE IN VOLUME OF FRUITS AND VEGETABLES HANDLED 


The number of packages of fruits and vegetables sold by individual auc- 
tions ranged from less than 1000 handled by a strawberry auction in Vir- 
ginia, to slightly more than 800,000 packages of miscellaneous fruits and 
vegetables handled by an auction in New Jersey. 

Approximately one-fourth of these auctions sold less than 25,000 pack- 
ages of fruits and vegetables, and 37 of 64 handled less than 100.000 each 
during 1936 (table 4). On the other hand, 7 auctions handled more than 
400,000 packages during the year. The average number of packages han- 
dled per auction was about 135,000. 


TABLE 4. AvERAGE NuMBER OF PACKAGES OF FRUITS AND VEGETABLES HANDLED, 
64 COUNTRY FRUIT AND VEGETABLE Auctions, 10 EASTERN SEABOARD STATES, 1936 


: Percentage Average 
Range in number of packages handled* Auctions of total packages 
auctions per auction 

Thousands Number Per cent Number 

TS MORALS OK ceinc ik 5 Wakacc ad Gere REE ce 15 24 11,272 
MSO Re Watta WR 3.04. b ch EEA EE ea Ree ee 11 17 35,986 
EONAR undid Gk 4K Ay Raye eee eee a ka ee 11 17 75,560 
BOE ae a MMA ib Yolie & « ,0 4 AT sy RE RR ek a 16 25 135,270 
BUUMGUM Fa MENON EEN x vhs shia Keane Oe Saka kick 4 6 312,161 
NRE GES REOEO UR ack ere S 6 8.406 WA See the lac eR rf 11 542,786 
PGUAL AST IOV EEREO S's, casa are a eanthleein we Tee 64 100 134,509 


*The range in volume of business was from 950 to 803,227 packages per auction. 


’These data comprise all fruit and vegetable crops for which the Crop Reporting Board, of the 
United States Department of Agriculture, Bureau of Agricultural Economics, made estimates of 
production for any of the 10 Eastern Seaboard States in which country fruit and vegetable auctions 
operated during 1936. 
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Fruit and vegetable sales per auction varied from less than $2500 to 
slightly more than $600,000, and the average volume of fruit and vegetable 
sales for the 64 auctions was about $142,000 per auction (table 5). About 
52 per cent reported sales aggregating less than $100,000 for the year, but 
5 auctions (or 8 per cent) had average sales of more than half a million 
dollars. 


TABLE 5. AVERAGE Gross SALES, 64 CouNTRY FRUIT AND VEGETABLE AUCTIONS, 
10 EASTERN SEABOARD STATES, 1936 


; Percentage Average volume 

Range in volume of sales* Auctions of total of sales 
sales per auction 

Dollars Number Per cent Dollars 
acca pilates OOO encctotetcicks ciclere) cia losemere- le sxckerteyereire 8 13 9,230 
Gk TOG S 2 OOS RS ae are eee eo eee tok 9 14 34,977 
RPM ON ak oe a ickas «eens ni Suse en tS 16 PND 61,622 
PO OD GOO ee ita ee eta tials see ses 105 23 145,031 
BO OU 399. 990 Fe. zsicvc ke ehis pare Wa a alts «Rae ld 11 17 268,673 
MOM MRMVOL OL TNOLC c5 cinio,2 a viareiond sekeun 0 0) ate aves sets 5 8 510,583 
Aiea hn ERIE. pO go oerole b Boy Ome oOo ox 64 100 141,547 


*The range in volume of sales was from $2470 to $600,120 per auction. 


FACTORS INFLUENCING VOLUME OF SALES PER AUCTION 


Adequate information was not available to determine all of the factors 
which may have influenced the volume of fruit and vegetable sales per 
auction. The ability of auctioneers and managers to attract and hold 
growers and buyers, and the “quality” of the service offered, as well as 
other intangible factors, cannot be measured statistically. “It seems likely 
that the volume of fruit and vegetable sales per auction depended on various 
combinations of factors rather than any single one, and that those auctions 
with the greatest number of favorable factors tended to have the largest 
volume of sales. 

Despite these reservations, such data as are available have been briefly 
analyzed in the hope that it may be of some assistance to growers and co- 
operative associations who are interested in existing or prospective country 
fruit and vegetable auctions. 


NUMBER OF COMMODITIES HANDLED 


Twenty of these auctions (or about one-third) handled only one com- 
modity, and averaged less than $60,000 worth of fruit and vegetable sales 
during 1936; while 17 auctions, which handled, on the average, about 
22 commodities each, attained fruit and vegetable sales averaging nearly 
$220,000 each (table 6). For all of the 64 auctions, fruit and vegetable 


TABLE 6. RELATION oF NUMBER OF COMMODITIES HANDLED TO SALES PER AUCTION, 
64 CouNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD STATES, 1936 


12 0€@CO80—0——— 


Average Auctions , Average 
Range in number of commodities handled commodities |’ in group gross sales 
handled per auction 
Number Number Dollars 
Agee ee ee Te tae Pe eters, eee Sie giccary cites odin eos 1 20 59,017 
Can ee Meh ec raewere es eee. dine Saori o's, 9 wy SVEN 82 2.3 13 132,543 
Te ee he OIG ered hie 6 oreake eS ie'p: ries SHE 6.1 14 175,214 


OY NOLO i Fas 65. Uae ewe ee Pte ands ee. 21.5 17 217,801 


eee nna 
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sales averaged nearly $142,000 and 8 commodities were handled per auction. 
There appears to have been some relationship between the number of 
commodities handled and the total dollar volume of sales; that is, the 
greater the number of commodities handled, the larger the volume of sales. 
(This may suggest to some auction managers one possible method of in- 
creasing sales volume and reducing costs of operation per package. ) 


KIND OF COMMODITIES 


The kind of commodity also seems to have had some influence on fruit 
and vegetable sales per auction, although the exact effect is not so obvious 
because of the widely varying conditions under which these auctions oper- 
ated. Such data as are available, however, indicate that auctions which 
handled strawberries alone had larger sales than did single-commodity 
auctions handling either broccoli or dewberries ; and that for two out of 
three groups, auctions handling strawberries in combination with one or 
more other commodities had larger average sales than did auctions handling 
combinations of commodities that did not include strawberries (table 7). 
Strawberries and relatively perishable fruits and vegetables seem to be 
particularly well adapted for sale at country fruit and vegetable auctions. 


LENGTH OF OPERATING SEASON 


There was a wide disparity in length of season during which these 64 
auctions operated. Some operated only 11 days, and others throughout 
the year. Twenty-seven (or about 42 per cent) were open less than 50 


TABLE 7. NuMBER AND KIND OF COMMODITIES HANDLED AND VOLUME OF SALES PER 
Auction, 64 Country Fruit AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD 
STATES, 1936 


Fruit and vegetable 


Number and kind of commodities handled Auctions 
sales per auction 


} Number Dollars 

One commodity: 
Souter DRE TSOA N's La v4 wehiion ind waned cents Gite deka ee bation 16 66,400 
Beem HU eed s dbx Cae chain Pldeae Race eee hed 2 10,750 
MPG WOGTTIOG tC Mn vlan yh AER N Gide doe AREA CY 2 48,220 
ACR UOE BS VOLRE Sieh 2. vistwigahia a hel Sat dynes ae ial Ce 20 59,017 


Two or three commodities: 


Strawberries and one or two others...................... s 157,882 
Cantaloupes and cucumbers..................... 02007) 3 154,614 
String beans and lima beans................ 0. 222072000? 2 51,425 
(Green: peppers. and squash. sie. dcccvaaccn cecencce ote, 1 51,200 

WOUAL OF AVOTARO i. 4. Ooi ck cine. is Ke Sh Areaw § At Ree Ww ERIC 13 132,543 


Four to seven commodities: 
Strawberries and several VORCCRIIOS ths CA. cr Osa oad ie hee 9 169,508 
5 


Several VOROUNINGS c 5S Say dstebhied Minto Wx ives she aWate LARS EE 185,486 
SORE BVOEREB Six\ EVA NY De poke Cyn ace RS EeG dc eeeeuee 14 175,214 
aac cnet fects niente ae 
Eight or more commodities: 
Strawberries and several vegetables. ... 00)... cc ccccceccs 12 245,463 
Several fruits and VOROUR CIOS Cian ch ces ict eel GMO: o.oo cle 5 151,411 
AOR GPA YOTERE, Ao ie LON end aay Win RMR oe 17 217,801 


nineteen eeetstindnesinenseesnatnseeesasennere 
Pal BUGUGHA VE vive ov sews cath yey aeeenk Sete Eee ne 64 141,547 
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days during 1936, and 7 (or about 10 per cent) operated 150 days or more 
(table 8). 

It will be noted that the auctions which operated for only relatively 
short periods had relatively small sales (about $75,000 per auction), and 
that the largest volume of sales (about $257,000) was obtained by the auc- 
tions which operated for an average period of about 229 days. 

In areas where a sufficient number of commodities are available in rela- 
tively large volume in season, it seems likely that extending the period of 
operation may result in substantially larger volumes of sales. 


TABLE 8. RELATION OF LENGTH OF OPERATING SEASON TO SALES OF FRUITS AND 
VEGETABLES, 64 CouNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD 
STATES, 1936 


_—————————— nnn TEE 


; Average length Sas Average gross 

Range in length of operating season of operating Auctions in sales of fruits 

season each group and vegetables 

per auction 
SEE eee 

Days Days Number Dollars 
GSS CEI MOE Mork ce REN Lolo, aicattie: 6 SaaS GcehioNel sue era uf eel 75,526 
BF Its iat sh ainia wiv «Peete eso S © + 'e'singe eye 9'a 008 69 16 169,993 
MNEs th Sacer s ate oo Maree e « Wearele sere ae ae ah 119 14 176,476 
MO TOTETIOLE: ater olcdeie Noha ele san ilrokere nies a sogs ts 229 7 257,467 


ee SSSSSSSSaSw»«—oa«>_=_=—_=|—|] 


DISTANCE TO NEAREST COMPETING AUCTION 


In some areas, auction facilities may have been developed too hastily and 
in too close proximity to one another for maximum efficiency. For all 64 
auctions, the range in distance to the nearest competing auttion was from 
less than one mile to approximately 150 miles. Two of these auctions were 
located at one small shipping point on the Eastern Shore of Virginia, and 
were only about one-tenth of a mile apart; whereas the auction at River- 
head, New York, was approximately 150 miles from its nearest competing 
auction in 1936. 

The average distance to the nearest competing auction for all auctions 
which operated in 10 Eastern Seaboard States during 1936 was about 16 
miles. At that time, 28 per cent were less than 5 miles from the nearest 
competing auction, 28 per cent from 5 to 9 miles, 27 per cent from 10 to 
14 miles, and 17 per cent were located 15 miles or more from their nearest 
competitor (table 9). 3 

The auctions which were less than 5 miles from the nearest competing 
auction, reported fruit and vegetable sales averaging about $100,000 ; those 


TABLE 9. RELATION oF DISTANCE TO NEAREST COMPETING AUCTION TO SALES OF 
FRUITS AND VEGETABLES PER AUCTION, 64 CoUNTRY FRUIT AND VEGETABLE AUC- 
TIONS, 10 EASTERN SEABOARD STATES, 1936 


SE eeeEeEeEeEeEeEeEeEeEeEes————__ EEE 


Average distance Average sales 
Range in distance to nearest to nearest Auctions of fruits and 
competing auction competing * in group ‘vegetables 
auction per auction 
Miles Miles Number Dollars 
LTTE g hat ya WR Ne tr age, SOMONE oa TE ACR ORCOS ICE 3 18 100,237 
AREA) Ae Wes te eaten alah Fa BP STRS Mieed hey b Wisc age. 6\0 18 7 18 119,406 
Oped. et Peete ie i Laws sie hie cee sages esis Jods «.974%.¢ 11 aby 164,594 


RPNOTIATIOLO LG crete Hae beh UF ae BV ee Die eon doe 61 11 209,760 


eee SS 0—0—q0209—i—iw—Voavm'[|] 


| 
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from 5 to 9 miles from competing auctions had average sales of nearly 
$120,000 ; while the 11 auctions located 15 miles or more from their nearest 
competitors averaged about $210,000. The closer the auctions were to 
one another, the more difficult it seems to have been to obtain an adequate 
volume of business. It should be noted that 53 of the 64 auctions had an- 
other auction not over 14 miles distant. It seems likely that some of the 
near-by auctions, within 5 or 10 miles of one another, might find it advan- 
tageous to consolidate their operations. New auctions should probably not 
be established within 10 or 15 miles of other auctions. 


AREAS SERVED 


The diameter of the average area served by these 64 auctions was esti- 
mated at about 21 miles. Eight auctions served areas less than 10 miles 
in diameter, 21 auctions from 10 to 19 miles, 22 auctions from 20 to 29 
miles, and 13 auctions served areas with estimated diameters of 30 miles 
or more. The range in the diameters of the areas served was from 4 to 60 
miles. Two of the auctions on the Eastern Shore of Virginia drew grow- 
ers from’ not more than 2 miles in each direction, while the auction at 
Wauchula, Florida, was patronized by growers from six counties extending 
30 miles in each direction. 

The 8 auctions which served areas with estimated diameters of less than 
10 miles had average fruit and vegetable sales of less than $15,000, while 
the 13 auctions which served areas 30 miles or more in diameter averaged 
nearly $390,000 in fruit and vegetable sales during 1936 (table 10). Care- 
ful consideration of the size of the producing area which is available to be 
served by an auction, as well as the intensity of production of fruits and 
vegetables adaptable to auction sale, would seem to be basic requisites to 
the establishment and maintenance of successful auctions. 


TABLE 10. RELATION OF APPROXIMATE AREA SERVED TO SALES OF FRUITS AND 
VEGETABLES PER AUCTION, 64 CouNTRY FRUIT AND VEGETABLE AUCTIONS, 10 East- 
ERN SEABOARD STATES, 1936 


a ee 


cou! Average Auctions in Sales of fruits 
Range in diameter of area served diameter of each group and vegetables 
area served per auction 

Miles Miles Number Dollars 
MO se TOBIN vid ice cua ook Cae alacece ek eee 6 14,518 
BISA D EA Wheat th Ne xbidi kot Mak hek chee Ee ok 15 21 69,205 
Beale wt ein’ ho 8m AIA GER Din Eos ee ee eee 23 22 170,137 
UOT eSOLE Dee wae W'hte dey Khe Ga AR eR eon wince 36 13 288,197 


a ee 


SOURCES OF INCOME FOR AUCTIONS 


FEES PAID BY GROWERS 


Fees paid by growers were the most important source of income, amount- 
ing to approximately $165,000 (or about two-thirds of the total) for all 
auctions during the calendar year 1936. Brokerage fees paid by outside 
buyers to local brokers accounted for about 25 per cent (table 31, appen- 


dix). 
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There were many different systems or schedules of fees charged grow- 
ers in 1936. Of the 14 northern auctions, 7 used systems of variable 
fees based on value per package or size of package. The other 7 northern 
auctions charged either a percentage of gross sales, or a definite fee per 
package, regardless of size or value. 

Sixteen of the southern auctions which handled strawberries only, 
charged growers a standard fee of about two cents per crate. At the re- 
maining southern auctions, auction fee systems or schedules were highly 
varied, but most of them used systems of fees based either on the size of 
packages or types of commodities. 

The range in auction fees paid by growers in 1936 at the 60 auctions 
where such charges were made, was from 0.14 to 5.13 cents per dollar of 
sales, and the average auction fee paid by growers was about two cents per 
dollar of sales. 

There was considerable variation between States in the size of auction 
fees paid by growers per dollar of sales. The average auction fee paid by 
growers at 14 northern auctions was about 2.7 cents per dollar of sales 
(table 11). Auction fees paid by growers at 46 southern auctions were 
appreciably lower, and averaged only about 1.6 cents per dollar of sales. 


TABLE 11. Auction FEEs Parip By GROWERS PER DOLLAR OF SALES, 64 COUNTRY 
FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD STATES, 1936 


> Auctions at . Average 
Mente Auctions which fees auction fees 
: in State were paid per doliar 
by growess of sales 
Number Number Cents 
Northern States: 
Massachusetts, Connecticut, and New York 
GOTT DIITE Ceara e et Nne) See a wicltevanete es 5 5 2.78 
ME WACLSCY.cC oe ate eh oe cet n cre clade Fe veer #8 9 9 2.64 
MNO RAIMOTN AVERAGE wna. cle et sreleie so ernie! ol 14 14 2.69 
Southern States: 
TD levee re eh cos Gein chHHD choles tenes s ohairemaks 6 5 1.60 
WiaryViatidias scone Mavis cee ae Stee ese a eto 10 8 IES 
MIE Dita tenia Pie ne Ser eaaebe ols 6 6-9-4 « 18 18 0.86 
INI TE OG ALOlINa es Repel a olarckeqsun were! « Shaceranipeneyere 13 12 2.10 
South Carolina and Florida combined........ 3 3 1.24 
CROTAMOT AViCLAL er sree arte oth ionai el cenerei/s sic = te 50 46 1.56 


FEES PAID BY BUYERS 


Auction fees charged buyers were of much less importance as a source of 
income than were fees paid by growers, and only 10 of the 64 auctions 
charged buyers such fees. Five auctions, located on the Eastern Shore of 
Virginia, made an 8-cent-per-crate charge to buyers of strawberries. In 
return for this charge, the auctions performed various services for the 
buyers, such as keeping their accounts with the growers, paying growers 
weekly by check, and checking and inspecting growers’ loads when trans- 
ferred to buyers’ trucks. In Virginia, fees paid by buyers were the most 
important source of income to the auctions. Auction fees charged buyers 
by the 10 auctions in 1936 varied from 0.57 to 4 cents, and averaged about 
1.5 cents per dollar of sales. 
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BROKERAGE FEES PAID BY OUTSIDE BUYERS 

Income realized from brokerage fees® paid by outside buyers to local 
buyers, who either own or help control auctions, would not ordinarily be 
considered by the local buyers (who actually receive the fees) as a source 
of income to the auctions. At most of the auctions where such fees were 
charged, however, these local buyers owned and controlled the auctions 
either partially or entirely. Consequently, the fees charged outside buyers 
for the privilege of buying on the auctions were, for all practical purposes, 
a source of income to those who operated the auction. Of approximately 
$250,000 of gross income received by all auctions, brokerage fees paid by 
outside buyers made up almost $64,000 (or about one-fourth) ; auction 
fees paid by buyers about $19,500 (or 8 per cent) ; and auction fees paid by 
growers were more than $165,000 (or about two-thirds of the gross in- 
come). 

The range in brokerage fees paid by outside buyers to local buyers was 
from 0.09 to. 3.61 cents, and averaged 1.32 cents per dollar of sales. 


OTHER INCOME 

Seven auctions had sources of income other than the three major sources 
already considered. At six of these auctions, the income was from lunch- 
stands rented out as concessions. The annual rentals from lunchstands 
ranged from $91 per season at a Connecticut auction, to $216 at a New 
Jersey auction, and averaged approximately $143 each for the six auctions. 
A seventh auction, located in South Carolina, received annual rentals to- 
taling $423 for office space rented to buyers in the auction building. 

Two auctions refunded to growers a portion of the charges collected from: 
them in 1936. One of these auctions returned nearly one-half of all charges 
it had collected from growers during the year. Because of an unusually 
large local crop of its principal commodity, this auction had a volume of 
business in 1936 more than double that of any previous season. Charges 
to growers were assessed at the same rate as in former years, and approxi- 
mately $3400 of the charges collected were refunded. 


NET INCOME 

Consolidated reports for all 64 auctions of the income derived from all 
sources showed a gross income of $249,932, with refunds of $3565 of 
auction fees, leaving $246,367 net income for all auctions. For most pur- 
poses, however, the net income to auctions (not including as income broker- 
age fees paid by outside buyers) might be desired rather than the net in- 
come including such brokerage fees. The range in net income for 61 auc- 
tions (not including brokerage fees paid by outside buyers. to local buyers) 
was from 0.14 to 6 cents per dollar of sales. For all of these 61 auctions, 
net income averaged 2.15 cents per dollar of sales (table 12). 


EXPENSES” 
The total deductions from the gross price paid at auction which resulted 
from the handling of produce by these country fruit and vegetable auctions 


®*Fees paid by buyers who for any reason (usually inability to establish a credit rating, or 
monopoly in the control of the auction by certain local buyers) were either required to buy, or 


it was possible to obtain balance sheets from only a few of the auctions; and therefore, interest on 
average net worth has not been considered. An item of expense has been included for interest on 
average investment in physical facilities (buildings, land, equipment, and office supplies), but this 
would not be the same as interest on average net worth for all auctions. 
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TABLE 12. Net INCOME PER DOLLAR OF SALES, EXCLUDING BROKERAGE FEES PAID 
BY OUTSIDE Buyers TO LocaL AUCTION Buyers, 64 CouNTRY FRUIT AND VEGETABLE 
Auctions, 10 EASTERN SEABOARD STATES, 1936 


Auctions with Average net income 
Auctions income other per dollar of sales 
State in State than brokerage | (excluding brokerage 
fees fees paid by 
outside buyers) 
Number Number Cents 
Northern States: 
Massachusetts, Connecticut, and New 
Wireyd <, eareal syboles en Oey Gree Ceobig Gd Oma oio cae 5 5 2.44 
New a Ors€y «cic ics a. Hale dele wis nite a's ere 'ine 9 9 2.79 
Tat AmOnavierace cicies stelersio cies she st otsitel's 14 14 2.68 
Southern States: 
Wrelaware cert cshirain o ctoaiere ete lecehe herders c.6 6 5 1.62 
EE oo is en GE eRe far eg caer ere a 10 8 1.37 
Mave etyehe chy @ a wierheste +) 06 08 al 0 © slp lo 18 18 é D2 
NortheGarolinan fA silante ters o clethe stale micdercl 13 1183 2.08 
South Carolina and Florida, combined... 3 3 1.48 
TOUR OTTAVETAZEN «285 6 Sia cea een: 50 47 1.84 


Leen —————————————__ EEE 


ranged from 0.73 to 7.11 cents per dollar of sales. At four of these auc- 
tions, total deductions from gross price were less than one cent per dollar 
of sales; while at eight auctions, total deductions averaged 5.49 cents (table 


13). 


TABLE 13. TotaL Costs oF HANDLING FRUITS AND VEGETABLES PER DOLLAR OF 
Gross SALES, 64 CouNTRY FRUIT AND VEGETABLE Auctions, 10 EASTERN SEABOARD 
STATES, 1936* " 


Deen 


Auctions in each group Average 
Range in total costs total cost 
per dollar of sales per, dollar of 
Percentage gross sales 
of total 

Cents Number Per cent Cents 
MRGCR LUANG GOES FCT RG Sole ghee Folens ese As 4 6 0.87 
PAG re set otaaton acts, cheeiorels aidl Raskaleasea olere, ow hedel treteligcs 20 > ath 1.69 
PI RI Pete MAES cleo 27 av everest sige veryerieh eitetahons).e” bene a7 11s 19 2.64 
eee SO ee et Camttatce lesemedopedirttascisyareies sc lesen anata ats 15 23 3.40 
MA OG NNN Age Ses aa StS ay Set ahora [so fo Oh site 6 oust's ev aval 5 8 4.45 
Fein 5a (0) oe, els Coch Ore SACRO BONE OMRON IC) ORIG OROR Er ROR 8 13 5.49 


ne 
*Does not include items of other income. 


For practical purposes, items of expense incurred by these 64 country 
auctions may be segregated into four groups: (1) personnel, which aver- 
aged $1205 per auction; (2) property, which averaged $238; (3) supplies 
and services, $128; and (4) miscellaneous, $118 (table 14). 


PERSON NEL 


Since all of the auction employees had some definite and active duty to 
perform when the auction was in operation and such duty usually involved 
labor, it seeméd impracticable to classify the wages of certain of the em- 
ployees as salaries, and those of others as labor expense. The term per- 
sonnel expense seems to describe most nearly accurately the items involved. 


Personnel expense included wages paid to auctioneers, managers, inspec- 
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tors, auction clerks, office clerks, and other employees, as well as employees’ 
liability insurance. 

The ratio of personnel expense to total expense ranged from about 58 
per cent in the South Carolina - Florida area, to about 85 per cent in Vir- 
ginia, and averaged about 71 per cent for all 10 States (table 32, appendix). 


TABLE 14. AveRAGE CoMBINED INCOME AND EXPENSE STATEMENT FOR 64 CouNTRY 
FRUIT AND VEGETABLE AUucTIoNS, 10 EASTERN SEABOARD STATES, 1936 


' 


Weighted Auctions having each item 
Item average — 
per auction Avetpe 
Dollars Number Dollars 
Income: 
Auction chargés'to prowers.. 20.0 sc. ceek 2,583 60 2,750 
Auction charges LOSDOYCTS: cart pad aie ets cee 305 10 1,953 
Brokerage fees paid by outside buyers....... 997 38 1,679 
-AOLREP ICOING yout Mania Bi en ie <a 20 7 183 
Gtossiincomer seh ee eat ean le eee 3,905 64 3,905 
Auction charges refunded to growers....... —56 2 —1,782 
INGCANCOMIeK no uae ee ee 3,849 63 3,911 
Expenses: 
Personnel: 
PICONET! math ot Wem CEI ate aera cine 381 63 387 
WANAGEIO. WOR nae ake. Oe RE Ch Dk Cae 188 24 502 
ITS SCCLOLSRUN, Oh... adel wae Mais eh wid ce A 188 11 1,091 
PNGCTION: CLERK ie wy Onn. oR A sept 141 42 215 
ECE XCLETIS args te ee oitadoc ny tae Ge eee 129 24 343 
Other employees... NPR eT Oe irl 36 304 
Employees’ liability insurance............. 7 7 64 
Total personnel expense................ 1,205 64 1,205 
Property: : , ‘ ne 
Interest on investment in physical facilities 
at 5 per cent..... Eiht Niemi tious Aik 72 61 76 
Repairs and constfuction: .....00....1..5.. 60 27 141 
Depreciation Ot, DUUGINGS 4.5 oss cnc ca kn. 43 oo 50 
TA Lie Nine See 5 re Ae MORE NSERC ote eo lak oR 31 30 66 
ETISUTAMOS winks. ieteontene, bree Ohne Bods Ok ba. 16 18 55 
Taxes. :. NE yey Re ee ee ee sR Neate 2 9 13 45 
Depreciation and purchases of equipment... ‘6 10 43 
Total property expense................. 238 64 238 
Supplies and services: = 
PCOS LTS <a 80 WR RR eX Kea o ken A Oe 48 31 101 
Bank service. BOER NC cha Coonan ame ae as Be 2 751 
PANGHON, SWWOLIOS s.r 4.c4 CE ees wh, ok ree 21 24 55 
elephone and telégraph . < .<.ces soc cuca 21 26 52 
Ugty WAG ORL st. CRY Se ree COL 11 1” 40 
DUPE errs CA how a sive SRR OR ow hehe cok 4 8 28 
Total service expense for supplies and s 
SELVICES a rcnitece seis Sucre W ererere eee See 128 54 152 
Miscellaneous: ; 
Miscellaneous operating expense........... 62 46 87 
Traveling expense. . Nc PRs wyeukscl ents Movteatun S 25 9 182 
Advertising and publicity. /.............. 10 12 53 
USO) CBI US Sarciatare Wats MAN Skra's. 47s, v5.5 4S Go t 3 148 
Interest on borrowed money.............. 5 5 68 
Miscellaneous office expense.............. 4 8 28 
ORHOET US ic Chie ptm ne ed hee ca ck cee 5 3 98 
Total miscellaneous expense.......... 118 50 152 
Total Sebenge Mommie ks ek 1,689 64 1689 
Net Brafity.cs 1 ean ER, ocd 2,160 60 2305 


Net profit (exclusive of brokerage fees paid by 


outside Duyerg) .\ 5. « Grewal ORME. Le 1,490 
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Wages paid to auctioneers (figure 8) varied from about 15 per cent of 
the total expense in New Jersey, to nearly 45 per cent in Maryland, and 
averaged about 23 per cent for all 10 States. All but one of the auctions 
employed auctioneers in 1936. 

Twenty-four auctions employed 
individuals in the capacity of man- 
aeerssin 1936. *Some» other. em- 
ployee acted in this capacity at 
other auctions. Wages to managers 
hired or appointed as such, ranged 
from zero to 16 per cent. 

Eleven auctions employed in- 
spectors. Wages or fees paid to 
inspectors varied from zero to 
about 36 per cent. Since only one 
auction in the northern States em- 
ployed inspectors in 1936, the pro- 
portion of total expense made up 
by this item was only about 5 per 
cent in these States, as compared 
witheabout 21. per cent in the 6 
southern States (table 32, appen- 
dix). 

Forty-two auctions employed 
auction clerks. The proportion of 
total expense made up of wages to 
auction clerks was from approxi- 
mately 4 per cent to nearly 17 per 


FIGURE 8. AUCTIONEER AT WALLACE, 
cent. NORTH CAROLINA 
Twenty-four auctions employed All but one of the 64 auctions employed auc- 


office clerks. The proportion of tioneers in 1936 

total expense made up of wages to 

office clerks varied from a little less than 2 per cent to about 11 per cent. 
Thirty-six auctions had employees other than those listed above, and 

these accounted for 10 per cent of the expense. The range in total expense 

made up by wages to “other employees” was from a little less than 5 per 

cent in Maryland and Delaware to about 27 per cent in Virginia. 


PROPERTY 


Property expense varied from 5.8 per cent of all costs in Virginia to 
almost 40 per cent in the South Carolina - Florida area, and averaged about 
14 per cent for the entire 64 auctions (table 32, appendix). 


SUPPLIES AND SERVICES 


Supplies and services accounted for about 2 per cent in the South Caro- 
lina - Florida area, and about 13 per cent in North Carolina, with an aver- 
age of almost 8 per cent for all areas (table 32, appendix). 

Country auctions seem to be relatively inexpensive to operate. Total 
expenses per dollar of sales for all auctions ranged from one-tenth of one 
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cent to 5.15 cents, and averaged about 1.2 cents per dollar of sales. The 
wide range in total expense per dollar of sales, however, may indicate the 
likelihood that some auctions could lower their expenses considerably, 
without reducing the services performed. This variation was caused 
largely by differences in the amount of services offered growers by auctions 
in the various areas. 

For the 14 auctions in 4 northern States, the average total expense was 
slightly more than two cents per dollar of sales (table 15). In contrast 
to this, total expense for the 50 auctions in the 6 southern States averaged 
less than three-fourths of a cent per dollar of sales, or about one-third as 
much as at the 14 auctions in 4 northern States. Auctions in Delaware 
showed the lowest average total expense — 0.3 of a cent per dollar of sales. 


TABLE 15. Tota, Expense PER DOLLAR OF SALES FOR 64 CouNTRY FRUIT AND 
VEGETABLE AUCTIONS, 1936 


SssSsSsSsmaSan@S$=$=$@M90$909030>. 030930399 


; Total expense 
State Auctions per dollar 


of sales 
pa NRE 2 el aes SERS Pam NS ate ee ed Bl 
Number Cents 
Northern States: 
Massachusetts, Connecticut, and New York combined... . -:.2.. 5 1.74 
CVEMRIGISEY Femi Loe Ve RRe KL Ten thee close cE has at, 9 2.18 
SEL OMAVETARR ast con sun tiie. cone S Outs, & coche ne 14 2.04 
Southern States: 
AONE AMO AA Si. aah i xt. CMAs eds hae es fied he, cic ala, Cs ehh 6° 0.26 
Mar IUGR Es mes er si Cicer ae Me he TEA ek alee rc kee 10 0.48 
RR eUMA Cle a).s ane tie ak Ng Fame Meee NK Fe bare eg AB LIN 18 0.67 
INGPERMOATONUNAs SM ck. Soho oa ce Pee Ce ES ORES -se s has eels Coke ate 13 1.15 
South Carolina and Florida combined........................ 3 0.70 
WOU Or SVClOLRLY eee Te he Ons IER ERs cae een 50 0.73 


FACTORS RELATED TO EXPENSE PER DOLLAR OF SALES 


Many factors seem to have been related in some degree to total expense 
per dollar of sales, and all factors seem to bear a joint relationship to this 
expense. Even though a relationship may seem to exist between an indi- 
vidual factor and the total expense per dollar of sales, it is difficult to dem- 
onstrate that it was not caused indirectly by some other factor. Some of 
the factors which seemed more or less related to expense per dollar of sales 
were: (1) volume of sales per auction: (2) number of commodities han- 
dled; (3) length of operating season: (4) efficiency in use of labor; and 
(5) type of ownership. 


VOLUME OF SALES 


In the 4 northern States, the 5 auctions with the lowest average sales 
(about $68,000 per auction) had an average total expense of 3.1 cents per 
dollar of sales, while the 4 auctions with the highest average sales (nearly 
$490,000 per auction) had an average total expense of only about 1.6 cents 
per dollar of sales (table 16). 

In the 6 southern States, the 17 auctions with the lowest average sales 
(slightly less than $24,000 per auction) had average expenses of 1.03 cents 
per dollar of sales, while the 16 auctions with the highest average sales 
(nearly $260,000 per auction) had an average total expense of 0.7 of a cent 
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TABLE 16. RELATION OF VOLUME OF FRUIT AND VEGETABLE SALES TO EXPENSE PER 
DOLLAR OF SALES, 64 COUNTRY FRUIT AND VEGETABLE Auctions, 10 EASTERN 
SEABOARD STATES, 1936 


Range in annual gross sales Average Auctions Average expense 
per auction gross sales in group per dollar of 
per auction gross sales 


Dollars Dollars Number Cents 


Northern States: 
feeder tiatiml LO OOO). cisco erate shalec ones atau) stolen as 68,130 5 3.10 
UPETOOO=S00 OOO Rites cate eieid etka canon sre tole 209,424 5 Dilan 
Cree SOO OOO ere che cdb tdi srcdecavessragabs, tic onev seams 448,799 4 1.58 
Southern States: 
Wessstnanno OOOO mies. coutave-o sible aueeee ls toualey sais 23,566 17 1.03 
BO OOO es SOOO Riis treeatc ctor aie chateachorerstn iene aban 79,396 17 0.75 
Orrereli sO OOO cies hcie 5 taal rs torccs\ons sabe ates tacos 257,857 16 0.70 


per dollar of sales. These data would seem to indicate that large volume 
of sales per auction was associated with low costs of operation. It is 
probable that the 16 southern auctions, with largest volumes, would have 
had even lower costs if their average investment in physical facilities had 
been more in line with the other 34 auctions in that area. 


NUMBER OF COMMODITIES HANDLED 


In the 4 northern States, the 5 auctions which handled the fewest com- 
modities (about 10 per auction) reported the lowest total expense (1.5 
cents) per dollar of sales (table 17). The two groups which averaged 16 
or more commodities per auction had expenses per dollar of sales of about 
2.4 cents. The major reason for the differences seems to have been in 
length of operating season. The auctions handling 26 or more commodi- 
ties developed somewhat larger sales, but did it at the expense of higher 
costs for labor through stretching out the season to 204 operating days. 

In the 6 southern States, the 20 auctions which handled only one com- 
modity had the highest total expense per dollar of sales (0.95 cent) ; and 
the group of 18 auctions which averaged three commodities per auction had 
the lowest total expense per dollar of sales (0.58 cent). 

The southern auctions handling only one commodity had the lowest vol- 
ume of sales per auction and by far the shortest operating season. Al- 


TABLE 17. RELATION oF NUMBER OF COMMODITIES HANDLED TO EXPENSE PER 
DOLLAR OF SALES, 64 CoUNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN 
SEABOARD STATES, 1936 


Commodities handled Average Average 
Auctions expense length of 
in group per dollar operating 
Range Average of sales season 
per auction 
Number Number Cents Days 
Northern States: 
Li ODCSS 04, eh creas a thers 10 5 1.50 117 
LO=ZO i ads t Ross Wee aes 22 4 2.39 140 
2E.OF WHOLE. Gree eke 55S ard 39 5 2.35 204 
Southern States: 
DPN ERASE, bela ttnued Rab dere ls 1 20 95 23 
a ae. MOTE Lee 3 18 0.58 67 
BOT anOrG nd nae fe tie es che. a 7 12 0.80 106 
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though the group handling 5 or more commodities was able to increase 
volume of business over the 2-to-4-commodities group, the gain in volume 
seems to have been brought about only by a much longer operating season, 
with relatively high costs for labor. Merely handling a large number of 
commodities did not result in lowest operating costs either in the northern 
or the southern States. Unless substantial quantities of each commodity 
can be handled each day of operation, it may be an uneconomical venture 
to add more commodities to the list to be handled. 


LENGTH OF OPERATING SEASON 


It seems logical to believe that the longer an auction can be operated, 
with substantial volume per day of operation, the lower will be the cost of 
operation. It does not follow, however, that merely operating the auction 
for a long period will insure low costs. Of the 14 northern auctions, the 5 
which had the shortest operating season (an average of about 65 days) 
had the lowest total expense (1.34 cents) per dollar of sales, while the 
group which operated an average of 276 days had expenses averaging 2.77 
cents per dollar of sales. The average sales per day approximated $3245 
for the first group, and only $830 per day for the second group (table 18). 


TABLE 18. RELATION oF LENGTH OF OPERATING SEASON TO EXPENSE PER DOLLAR 
OF SALES, 64 CouNTRY FRUIT AND VEGETABLE Auctions, 10 EASTERN SEABOARD 
STATES, 1936 

oaoaouwuooeee 


Length of operating season Average 


Auctions ae volume of sales 
Range Average gs a dollar of sales estan fon 
per auction 
Days Days Number Cents Dollars 
Northern States: 
SESS SOAN ONTO, wick «ak ee 65 ‘59 1.34 3,245 
IPA Oa WY Aa a og aie «en ee car EE 147 5 | 1,649 
OVER UW Ons cca ey kt ke ee 276 4 24a 830 
Southern States: 
OROTHLESS eGR ih net er ee 21 17 0.97 2,850 
cen & EE RAEN en ee ROT 49 16 0.66 2,268 
WS ORIOLE: Sis oisist is a CS Oe 106 ii 0.70 1,709 
sss 


Of the 50 southern auctions, the 17 with the shortest operating season 
(an average of only 21 days) had the highest total expense (0.97 cent) 
per dollar of sales, but also had the largest average sales per day of opera- 
tion. For the remaining 16 auctions, there seemed to be little difference in 
expenses of operation whether they operated 49 or 106 days, but the 
expense of operation was only two-thirds as great per dollar of sales as in 
the case of the auctions which operated about 21 days. The fact that the 
17 with the highest expenses were one-commodity auctions may explain 
why expenses were so high. Labor expense seems to have been much high- 
er on single-commodity auctions than on those which handled 3 to 5 com- 
modities. 

The southern auctions which handled from 3 to 5 commodities seem to 
have been able to develop from two to three times as great a volume of 
business as the single-commodity auctions, and to have used its personnel 
more efficiently. 
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LABOR EFFICIENCY 


Efficient use of personnel should logically be a vital factor in reducing 
expenses of operation. In both northern and southern States, the auctions 
which had the largest sales per dollar expended for personnel hire likewise 
had the lowest total expense of operation per dollar of sales (table 19). 


TABLE 19. RELATION OF LABOR EFFICIENCY TO TOTAL EXPENSE PER DOLLAR OF 
SALES, 64 CouNTRY FRUIT AND VEGETABLE AUCTIONS, 10 EASTERN SEABOARD 
STATES, 1936* 


Sales per dollar of personnel expense Average 
SS Auctions in Sea 
Range Average aoc our per dollar 
per auction of sales 
, Dollars Dollars Number Cents 
Northern States: 
WWeSsat iat (gee ose eee tao eenchaicastace eualce te eS 36 5 3.95 
AOS SA mee ere RUA Nt in awe riayne iene, © Susie ones 74 4 2.18 
SHOT MOLe ad caste iins las, she ee od Olas Meaor 116 5 1.23 
Southern States: 
IDES Takebet Wl Rshe oie 5 A enc ea genic Bae aroha. ACR Cueto 89 Wei 1.29 
EES eer are he GPT cxclorcrs: tis okie eee ed Oe 154 16 1.02 
Over noi Owenee wire ewes crete eucterc rons’ sua eear Reena ato 396 17 0.31 


*Labor efficiency is here measured by gross sales of fruits and vegetables per dollar of personnel expense. 


This is probably another way of saying that it is difficult to make efficient 
use of labor with a relatively small volume of sales, and that costs rise 
rapidly when enough business is not done to keep the personnel busy. 


TYPE OF OWNERSHIP 


All of the 14 northern auctions were cooperatively owned, and it was 
not possible to compare them with privately owned auctions, since none 
could be found in these States. These northern cooperative auctions per- 
formed many services for growers not offered by southern auctions. These 
services included making collections from buyers and the assumption of 
credit risks, which entailed a certain amount of loss from uncollectible ac- 
counts. Average cost per dollar of sales in the 4 northern States was 2.04 
cents. 

The services performed by the 50 southern auctions were practically 
identical, whether the auctions were cooperatively or privately owned. The 
37 private or municipal auctions, located in the southern States, reported 
an average total expense per dollar of sales of 0.8 cent. The average total 
expense per dollar of sales for the 13 cooperative auctions was 0.54 cent 
per dollar of sales. The average volume of sale for all private auctions was 
$117,428, and for the southern cooperatives $117,785. The cooperatives 
had only $333 invested in physical facilities as compared with $802 for 
private auctions. The cooperatives operated an average of 42 days as 
compared with 65 for private auctions. Cooperatives also seem to have 
made more efficient use of labor, since sales per dollar of personnel expense 
were $226 for cooperatives and $165 for private or municipal auctions. It 
thus appears that cooperative auctions have been more than able to hold 
their own in these southern States. 
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USE OF AUCTIONS BY GROWERS 


Since growers usually have alternative methods of sale from which to 
choose, their general appraisal of the auction method of marketing may be 
an important factor in determining the probable future of such auctions. 
Probably the best way to learn the attitudes of growers towards auctions is 
to find out what use they actually have made of them. 

T’o determine the relative use of auctions by growers, data were obtained 
from 431 growers, 128 of whom were located in 4 northern States, and 
303 in 6 southern States (figure 9). Every effort was made to obtain data 


FicureE 9. SCENE AT PITTSVILLE, MARYLAND, AUCTION, SHOWING LONG LINE OF GROWERS 
AWAITING TURN TO SELL PRODUCE AT THE AUCTION 


from a sufficient number of growers in the vicinity of each auction to reflect 
the general attitude of growers toward auction marketing as accurately as 
possible. 


DISTANCE TO AUCTIONS 
One of the purposes of this study was to learn the extent to which the. 


auction method of sale was used by growers within areas actually served 
by auctions. 

The size of the area served was not identical for any two auctions. A 
10-mile radius was arbitrarily selected as the maximum, within which it 
would be reasonable to assume that all growers producing commodities 
(which might have been sold at auction) could have used such an auction. 
Some auctions did not serve an area as large as that included in a 10-mile 
radius. Under such conditions, only growers whose farms were located 
within the small area, which such an auction could have served, were in- 
cluded. Because of the overlapping of auction territories, a few of the 
growers were located more than 10 miles from the auction which they pat- 
ronized. For example, a grower located within 10 miles of one auction 
might not have had any of the commodities which were handled by the 
nearest auction, and might, therefore, have patronized a second auction 
located more than 10 miles from his farm. 
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Approximately 60 per cent of these growers lived less than 4 miles from 
auctions handling some commodity they sold during 1936 (table 20). 
About 18 per cent were located one mile distant ; about 25 per cent, 2 miles; 
and another 18 per cent, 3 miles from the auctions. About one-third of 
all these growers lived from 4 to 7 miles from the auctions at which they 
sold some commodity or commodities during 1936. 


TABLE 20. RELATIVE DISTANCE FROM FARM TO AUCTION, AS REPORTED BY 4381 
GROWER-PATRONS, 10 EASTERN SEABOARD STATES, 1936 


Proportion of 


Distance to nearest auction* Growers in group 
growers so located 
Miles Number Per cent 

RR Ne cect et ie Sere eatrh A retetacirar cine ehar a crete stroheenelene,« ceyar aire ate, 76 17.6 

eee Tet Tr TCE A Cire elie fohak sisi ase VisVoi shee aiope daier cel orale ieveLe 109 25.4 

Sey eC es REE? CAC) DL CHER SIC OHS ELC eres ORI cae ee, ECA er mene een a 76 17.6 

ERT ter c Shek eis irae eilake c coan We vee ss) tue Meena lene s 74 Wife72 

FEO MMR Hoon Me Nec ch AC al gers Giana ch help TSUe (als. & Joi Bah eUOTS: alton s Pope bents 36 8.4 

(acids Rig Sh aes ORRIN ERS eC RC ca EIS Caio each Sheena 20 4.6 

Le AE I eT rT Faire Scala ois Mv ei 0 er ailalcaatarel ope janeiro yeqeheleierscs 14 3.2 

RR ee ec Pae etic calle fe i0 seis og) ohh lotey olcaare lei sks. s) Ore: o) Saplel's 5 ie) 

I EN teh mt snot eweic let aleve ness ele eosiolet ere & a aie tells me slre els, \6 4 0.9 
RR ne de Ae re ain: a cig wi crave dl ataigne aoe eis orbs i, 1.6 
lee RENE TSO iC re 2 ettsker ere, deter oreo: Sis eye seller ei one Hoyo ierral a Wenawel"aips 4 0.9 
Ee RE ete An roca ANN eu cl beahiote SUSE» Wiis ES badioue epee Cie 3 0.7 
Rte eR ORE I Sf ct. dig cuelcsuthe sia. y doe tare & so leNels ioral opsreisels 3 0.7 

TaN GEN S35 Mie ie es Cat i haa Re RSIOI Ree POO OE ICE 431 100.0 


*Which handled one or more commodities sold by the grower. 


VOLUME OF SALES 


The average sales of fruits and vegetables by these 431 growers amount- 
ed to about $2600 per grower in 1936. About 50 per cent of these growers 
reported fruit and vegetable sales of less than $1500 per grower, and only 
12 per cent sold more than $5000 worth in 1936. 

Growers in northern States averaged approximately $3500 each in vol- 
ume of fruit and vegetable sales during 1936. Growers in southern States 
averaged less than $2200 each for such sales. 


COMMODITIES SOLD AT AUCTIONS 


Of 431 growers, 375, (or 81 per cent) sold some fruits and vegetables at 
country auctions in 1936. Their total sales at auction exceeded $350,000, 
or about $950 per grower. A little more than $140,000 of this total vol- 
ume, or about $1457 per grower, was sold by 96 growers in the 4 northern 
States ; and about $216,000, or about $739 per grower, by 279 growers in 
the 6 southern States (table 21). 

Strawberries were the most important commodity sold, making up about 
18 per cent of the total value of all commodities sold at auction by these 
growers in 4 northern States, and about 50 per cent in 6 southern States. 

String beans, Irish potatoes, lima beans, cantaloupes, cauliflower, and 
cucumbers, in the order mentioned, were next in importance. Irish pota- 
toes and cauliflower were much more important in northern States than in 
southern States; string beans, cantaloupes, and cucumbers were more 1m- 
portant in southern States than in northern States. Together with straw- 
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berries, these six commodities made up nearly 80 per cent of the total value 
of all fruits and vegetables sold at auction by the 375 growers. 


RELATIVE USE OF AUCTIONS 


In the 4 northern States, 96 growers (about 75 per cent) sold some prod- 
uce at country fruit and vegetable auctions during 1936; and in the 6 
southern States, 279 growers (about 92 per cent made use of auctions.1 


TABLE 21. LrapinG CommopiTIEs SoLp AT AUCTION, AS REPORTED BY 375 GROWERS, 
10 EASTERN SEABOARD STATES, 1936* 
——eoq0qocooss— SSS eee 


Proportion of total 


Total auction sales in : : 
auction sales in 


Commodity 
4 6 
northern | southern Total northern | southern Total 
States States States States 
Dollars Dollars Dollars Per cent Per cent Per cent 

SIGRA VT DCTTIOS ce cy da he cea nese or ere 23,432 108,399 131,831 18 5 38 
ULI CONG oe ull aus pine he eke 5,992 27,681 33,673 4 13 9 
A PISRMOCAGOES oe he nk eo Oe 17,278 12,925 30,203 12 6 8 
PMar DEansn cau). hcicrletean cant 9,047 12,984 22,031 6 6 6 
aMtAlOUPeS') 5. ole hae ob eae 637 20,481- 21,118 t 10 6 
CAUMNOW ERs Geasiu soe ae Sis Cte 20/632 aap eee 20,632 15 st: 6 
SUCUIMDEISHs. oie. os eee 812 15,860 16,672 1 a 5 
PEARS Ae aim. ke Cama toe Remi LAD Oa lero eek 115205 8 in 3 
WEG DEeppelSaccd< sor gage ok 3,634 4,101 7,735 3 2 2 
MP OENACOES Pe wh icone ivk co vos 5,703 1,643 7,346 4 1 4 
DDE V ORIONS Mh, Sa kots Veer bie Cpl ordiot Stacks bee 7,143 5 Se 2 
PRUSLES a neu malo svar cos ee OyO0d el) Sx ears 5,597 4 we 2 
BSIACK EPICS .:..5.0. « se vA ee 45850 ar Maori 4,850 3 54 1 
weet potatoes. Ci. ance. 4,753 42 4,795 3 t 1 
IS FOCCOL aw oa ROB oie oe hee Dot ale 3,749 t 1 1 
BPW WETTIOS (ary Bustos eh Re Ce 3,628 3,628 oe 2 1 
CATECREDERS 1 0iba wid e eea ER 769 Ot 3,541 1 1 1 
INWEDUDETHIES ints ¢ ihc cin tee eee OOO he eck lens 3,099 2 x 1 
SIMEELICOIN de \ cate Ses ae oleae ae 1,492 L270 2,767 il 1 1 
CONVO st aak dha oi ot AA 2,616 48 2,664 2 “ 1 
Miscellaneous commoditiesf..... 11,452 962 12,414 8 t 3 

AAO UEDL Maas cit. aaeiates staal ae 140,680 216,013 356,693 100 100 100 


‘i cee which made up one per cent or more of the total auction sales of all commodities in the 
tates. 
tIncludes all commodities not among the leading twenty; in order of importance they were: carrots, 
brussels sprouts, watermelons, beets, lettuce, eggplant, pears, grapes, radishes, parsley, spinach, squash, 
dandelion greens, cherries, holly wreaths, currants, green onions, okra, leeks, parsnips, chicory, celery, 
turnips, asparagus, scallions, and pumpkins. 
{Less than one per cent. 


When all produce was considered, only 32 per cent of the fruit and vege- 
table sales reported by these 431 growers was disposed of at country auc- 
tions in 1936. The percentage sold was about the same in the northern 
and in the southern States. When, however, only those sales which could 
have been made at an auction within 10 miles of the farm were considered, 
the proportion sold by this method was 60 per cent in the South and 39 


per cent in the North. 


Tt should be borne in mind that data were obtained only from growers within areas actually 
served by country fruit and vegetable auctions, and within these areas, only from growers who 
raised some commodity of the kind handled by an auction within 10 miles of their farms. The 
proportion of growers in any area who actually sold fruits and vegetables at country auctions 
would, of course, be much lower were it not for these limitations. The limitations were necessary 
to determine the proportion of growers that might reasonably be expected to use country fruit and 
vegetable auctions, who were actually using them. 


CountRY FRUIT AND VEGETABLE AUCTIONS 35 


LENGTH OF SERVICE THROUGH AUCTIONS 


The periods during which these 375 growers used auctions during 1936 
ranged from 1 to 100 days, and averaged about 23 days. The 96 growers 
in 4 northern States patronized auctions about 35 days during the year. 
The 279 growers in 6 southern States used auctions an average of about 
18 days during 1936. 


GROWERS’ ATTITUDES TOWARDS AUCTIONS 


About 16 per cent of these 431 growers seemed to have had a highly 
favorable attitude toward auctions. The attitudes of a much larger pro- 
portion (58 per cent) might be classified as reasonably favorable ; about 13 
per cent seemed to be somewhat indifferent; and 13 per cent registered 
varying degrees of opposition to country auctions as a means for selling 
fruits and vegetables satisfactorily. 

What growers think may be one thing, and what they do may be some- 
thing else. Probably the best test of the attitudes of these growers is what 
they did during 1936. All the growers with “highly favorable” attitudes to- 
ward country auctions patronized them in 1936, as did about 97 per cent 
of the growers who had reasonably favorable attitudes. However, in spite 
of their attitudes, about two-thirds of the growers who were indifferent 
towards auctions actually patronized them; and approximately one-half of 
those who were opposed to auctions also used them to some extent. Grow- 
ers with “highly favorable” attitudes towards auctions sold 47 per cent 
(in dollars) of their fruits and vegetables through auctions, while only 10 
per cent of their fruit and vegetable sales were made through auctions by 
growers listed as “opposed”. 


DISTANCE FROM AUCTIONS 


Distance growers lived from auctions likewise affected the proportion 
of growers selling at country auctions. Distances up to 5 miles did not 
seem to affect the proportion of growers selling at auction, since just as 
large a proportion (89 per cent) of growers living 5 miles away patronized 
the auctions as of those living less than 3 miles away (table 22). Distances 
of more than 7 miles, however (none farther than 13 miles), appreciably 
reduced the proportion of growers selling at auctions. 


TABLE 22. DISTANCE FROM FARM TO NEAREST AUCTION* RELATED TO GROWERS’ 
User or AUCTIONS, AS REPORTED BY 431 GROWERS, 10 EASTERN SEABOARD STATES, 
1936 


Growers who used auctions Proportion of 


growers’ 
Distance to nearest auction _ Growers ear ar See total fruit 
interviewed and vegetable 
Percentage sales made 
of total at auction 
Miles Number Number F Per cent Per cent 
RGSS ULL ALER eee ne cate t aiGeians 185 165 89 33 
AO ee ei eae eee he 150 134 89 34 
2a OT hig Ne Re ee EA Ree ene 56 47 84 oi 
WeiGis SILO Cee wna, Bite ce Pues) 6: bo 3 40 29 de A) 
TOtaliOr AVELARE. a6. 02% 431 375 87 32 


*Which handled one or more commodities the growers sold. 


— 


36 BULLETIN 737 


\ 


SIZE OF GROWER’S BUSINESS 


It has been generally assumed that growers with large acreages made 
relatively little use of country fruit and vegetable auctions, and that one of 
the most acute problems confronting country auctions has been to develop 
services that would appeal to such growers. 

If these assumptions are correct, the patronage of country auctions would 
have to consist largely of growers who are small operators. The facts indi- 
cate, however, that approximately as large a proportion (about 77 per cent ) 
of the growers with 50 acres or more of fruits and vegetables in 1936 sold 
at country auctions, as did growers with less than 5 acres (78 per cent) 
(table 23). It was true, however, that the proportion of all produce which 


TABLE 23. RELATION OF SIZE OF GROWER’S BusINEss, AS MEASURED BY ACRES OF 
FRUITS AND VEGETABLES GROWN, TO USE oF AUCTIONS, AS REPORTED By 431 Grow- 
ERS, 10 EASTERN SEABOARD STATES, 1936* 


a er 


Growers who used auction Proportion of 
Acreage of fruits Growers egy tee s total 
and vegetables interviewed ruit and 
Percentage vegetable sales 
of total made at auction 
cres Number Number Number Per cent 
[0 SINS elt lat a eee Od a 39 
re iteare eater’ ora a 8 Vane Be a 113 96 85 47 
Nile Be Ig 5 eb Se ee ia, eat we 66 92 47 
DOP eA Clery Bate «tte be 88 82 93 oe 
CAE" NOE RRS SOS ig a 78 69 88 33 
SLOAN 5) che staan a es Ne en 30 Zo ww 18 
Total or average........ 431 375 87 32 


*These 431 growers raised an average of about 20 acres of fruits and vegetables per grower in 1936. 
The 128 growers interviewed in 4 northern States raised an average of 27 acres, while the 303 growers in 
6 southern States averaged only about 17 acres each. 
was sold at auction, decreased markedly as the size of the grower’s business 
increased, but it is obvious that the volume marketed from only 18 per cent 
of 50 or more acres would be greater than the volume from 61 per cent of 
three acres. If these data are representative, it would seem that the pat- 
ronage of growers operating on a large scale, therefore, was relatively more 
important to country auctions than that of growers whose business was 
small. Generally speaking, something over half of the patronage and 
income at these auctions came from growers with acreage above the average. 

When growers’ operations were measured by their gross sales in dollars 
of fruits and vegetables in 1936, the same relationship was observed. A 
slightly higher percentage of growers, whose fruit and vegetable sales 
totaled $5000 or more, used country auctions, than of growers whose fruit 
and vegetable sales were less than $500 (table 24). On the other hand, 
sales at country auctions averaged 56 per cent of total sales by growers 
who sold less than $500 worth of fruits and vegetables, and only 22 per 
cent for the group whose total sales aggregated $5000 or more. 


PLACE OF SALE 


Total fruit and vegetable sales at all markets by these 431 growers 
amounted to $1,108,505. Of this total, about 32 per cent was sold at 
country auctions, about 30 per cent at small local markets other than country 
auctions, 23 per cent at the farm, and 15 per cent at large city markets, 
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TABLE 24. RELATION OF SIZE OF GROWER’S BUSINESS, AS MEASURED BY GROSS 
SALES OF FRUITS AND VEGETABLES, TO USE OF AUCTIONS, AS REPORTED BY 4381 
Growers, 10 EASTERN SEABOARD STATES, 1936 


Growers who used auctions Proportion of 
Range in gross sales of all Growers Srower § 
fruits and vegetables interviewed total fruit and 
Percentage vegetable sales 
of total made at auction 
Dollars Number Number Per cent Per cent 
WesssthianroO0 sretiaceis cscs. te 64 83 56 
Pa GOO Es ae oo oteadt sleiche e551 nue 63 53 . 84 53 
TOON SOO rer tr eaten. aCe s toes 78 68 87 52 
TOO 2 FO irs a tare ar tnedives ate ceue 68 62 91 45 
DUB OU A999. (rs -< ote is creyevsial siece 90 80 89 oOo 
EHOUOL OL NOTES .)-esvercrsic ots ties 55 48 87 22 
Total or- averages... sr. 431 375 87 32 


Gross sales per grower averaged $1483 at the farm, $1321 at other small 
local markets, $1061 at large city markets, and $951 per grower at auctions. 

Of the total fruits and vegetables sold by the 431 growers in 1936, not 
more than 64 per cet could have been sold at auctions within a reasonable 
distance of the farm. Of the portion which could have been sold at auction 
within a reasonable distance, about half was actually sold at auction (table 
25). The average proportion of total volume sold at auctions (60 per 
cent), and at local markets (23 per cent) in the southern States was con- 
siderably greater than in the northern States, where much larger per- 
centages were sold at large city markets (33 per cent), and at the farm (19 
per cent). = 


TIME SPENT SELLING AT AUCTIONS 


The 375 growers who patronized auctions spent, on the average, a little 
less than an hour selling a load of produce at auction from the time they 
left their farms until they returned. In the northern States, the average 
was about an hour and a quarter, and in the southern States about 50 
minutes. 

About 12 per cent of the southern growers spent as little as 15 minutes, 
and about a third spent only 30 minutes in selling a load at auction. More 
than four-fifths of the growers in the southern States required an hour or 
less to sell at auction. In the northern States, about 62 per.cent spent an 
hour or less, and about 38 per cent more than an hour. 

Comment that the time required to sell a load at auction was excessive 
came mostly from growers in New Jersey. On the average, nearly an 
hour and a half was spent selling a load at auction in this State, and grow- 
ers reported that it was often necessary to spend three hours at some of 
the larger auctions. 


WHY GROWERS USED AUCTIONS ‘a 


Approximately 58 per cent of the 375 growers indicated that “higher net 
returns” was the major reason why they used auctions (table 33, ap- 
pendix). Nearly one-fifth of the growers indicated that, in their localities, 
the auction was the “only practical or reasonable method of sale available ;”’ 
about 14 per cent were of the opinion that there was “less risk in selling” 
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at auctions; and about one-eighth preferred to use auctions because they 
“see their own produce sold, and know what they get when they sell.” 


WHY GROWERS DID NOT USE AUCTIONS 


Of the 56 growers who did not sell at auction in 1936, more than half 
gave “lower net returns than other methods of sale available” as the reason ; 
and about one-fifth said that auctions were “less convenient than other 
methods of sale available.’ Another one-fifth had a “dislike of auction 
owners, buyers or personnel ;” and nearly one-fifth were “reluctant to 
change from present method of sale.’ Slightly more than 10 per cent of 
these growers explained that they “did not have enough produce to bother 
hauling to auction,’ and about the same percentage that “auctions cannot 
handle produce in large lots.” 


USE OF AUCTIONS BY BUYERS 


If these auctions are to be successful, they must be able to induce a suff- 
cient number of buyers to patronize the auction consistently so as to insure 
competitive bidding. To do this effectively, the wishes and requirements 
of buyers must be known and met insofar as it is practicable. For this 
reason, data were obtained directly from 114 auction buyers who made 
purchases at 62 of the 64 auctions. Whenever possible, at least three 
buyers at each auction were included (figure 10). 

About 31 per cent of these buyers made purchases at only one auction, 
17 per cent at two auctions, 12 per cent at three, 13 per cent at four, and 
about 27 per cent at five or more auctions. On the average, these buyers 


FIGURE 10. SCENE AT CHADBOURN, NORTH CAROLINA, AUCTION 
Buyers from North Carolina, Maryland, and New Jersey inspecting offering of strawberries 
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made purchases at four auctions in 1936. The maximum number of 
auctions patronized by any northern buyer was five, and by any southern 
buyer, fourteen. 


LOCATION OF BUYERS 


Of the 114 buyers interviewed, 83 per cent had temporary or permanent 
headquarters within a mile of the nearest auction they patronized in 1936. 
Only 10 were as far as two miles, and only 9 buyers were located three 
miles or more from the nearest auction, 


VOLUME OF BUSINESS FROM ALL SOURCES 


The total fruit and vegetable purchases by these buyers from all sources 
approximated about 12 million dollars during 1936. About 9 per cent of 
these buyers made annual purchases totaling more than $200,000 per buyer, 
but 58 per cent purchased less than $50,000 worth per buyer (table 34, 
appendix). The average total purchases of fruits and vegetables per buyer 
in the northern States were approximately $48,000, and in the southern 
States about $112,700. 


PROPORTION OF TOTAL PURCHASES AT AUCTION 


Approximately 12 per cent of these buyers bought all of their fruit and 
vegetable supplies at auction, and about one-third estimated that they 
bought 80 per cent or more at auction. On the other hand, 17 per cent 
of the buyers estimated that they purchased less than 40 per cent of their 
total dollar volume of fruits and vegetables at auction. 


TYPES OF BUYERS 


More than three-fourths of these 114 auction buyers were country deal- 
ers. Of the remainder, 15 were merchant truckers, 7 were city whole- 
salers or jobbers, 3 were representatives of commission houses, one was a 
retailer, and one represented a cannery. 

Representatives of city commission houses estimated that they obtained 
at auction 71 per cent of the total fruit atid vegetables they purchased ; mer- 
chant truckers and city jobbers or wholesalers, slightly more than two- 
thirds ; country dealers, about 58 per cent; the retailer, about 48 per cent; 
and the cannery buyer, 10 per cent.!2 Average auction purchases per 
buyer were nearly $60,000, or about 58 per cent of total purchases per 
buyer (table 26). 


OWNERSHIP RELATIONS OF BUYERS WITH AUCTIONS 


About a third of the 114 buyers were part owners of one or more auctions 
in 1936, and another 5 per cent were full owners of one or more auctions. 
Those buyers who were neither owners nor part owners of any auction, 
bought about one-half of their total dollar volume of fruits and vegetables 
at auction. Those who were part owners of auctions bought about 72 per 
cent of their total fruit and vegetable purchases at auction; but those who 

72These percentage figures may be somewhat exaggerated. Since a large number of these buyers 


were full or part owners of auctions, they may have overestimated the proportion of their total pur- 
chases which was made at auctions. 
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TABLE 26. RELATION OF TYPE OF BUYER TO PROPORTION OF TOTAL FRUIT AND 
VEGETABLE PURCHASES AT COUNTRY AUCTIONS, AS REPORTED BY 114 Buyers, 10 
EASTERN SEABOARD STATES, 19386 


Total Auction Proportion 
Type of buyer Buyers purchases purchases of total 
P + te eteup per buyer per buyer purchases 


at auction* 


Number Dollars Dollars Per cent 

Rens r WIC ealers a. se wtetsvexs chs icbovehans santeacs 87 114,988 66,296 58 
BPGTONAN UI ETUCKER: cscs Ga cicero ec auwe 15 41,974 28,593 68 
City jobber or wholesaler............ a 59,781 39,915 67 
Commission-house representative..... 3 89,188 62,981 71 
Eee STATO Tears tra Nee cea re coh a, er atiokch cus oan sl anit i 6,466 3,105 48 
(yw pg DENIS TS RR a Pe ed ae Oa a 1 174,400 16,650 10 

IAM ErAG@ er Pen DULY CLs sala viceucia te oats « 101,913 59,447 58 


*See footnote 12. 


were full owners bought only about 41 per cent of their total purchases at 
auction. 


BUYERS’ ATTITUDES TOWARD AUCTIONS 


About 89 per cent of these buyers seemed to have a favorable attitude 
toward auctions, about 8 per cent appeared somewhat indifferent, and 3 
per cent were opposed. Most of the buyers who were indifferent or op- 
posed were in New Jersey, Delaware, and Maryland. 


DISTANCE BUYERS TRAVELED TO AUCTIONS 


7 

About 55 per cent of these 114 buyers traveled less than 25 miles to the 
most distant auction they patronized in 1936. The average for this group 
was only 6 miles, but about 19 per cent traveled an average of about 520 
miles to the most distant auction at which they made purchases in 1936. 
The range in distance traveled was from 1 to 1085 miles. 

The maximum number of miles traveled to the most distant auction by 
any buyer in the northern States was 105 miles. The maximum traveled 
by any buyer in Delaware was 970 miles; Maryland, 975 miles; South 
Carolina, 650 miles; and Florida, 1085 miles. Many Delaware, Maryland, 
and Virginia buyers went as far south as North Carolina to buy strawberries 
at country auctions, and a few patronized the auction at Wauchula, Florida. 

The principal reason given by these buyers for traveling such long 
distances to country auctions was that they were able to obtain more ad- 
vantageous terms from city wholesalers for midseason and late crops, if 
they supplied the wholesalers with early strawberries and other commodi- 
ties from the southern States when the wholesalers were in greatest need 
of them. Most of the buyers insisted that they made very little profit 
handling early produce, but that it was necessary to do so if they wished 
to do business for the remainder of the year with city wholesalers. For 
such buyers, country auctions were the most convenient places to buy this 
early produce. 

For buyers who traveled more than 25 miles to the most distant auction 
used, the greater the distance traveled, the greater the proportion of total 
fruit and vegetable supplies bought at auction. The group which traveled 
less than 25 miles to the most distant auction, however, bought about 55 per 
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cent of their total fruit and vegetable supplies at country auctions, or a 
larger proportion than any except the group that traveled 200 miles or 
more. Buyers located within a mile of the nearest auction, which meant in 
nearly all cases that the buyer’s place of business was at the same shipping 
point and usually very close to the auction, obtained about 59 per cent of 
their total fruit and vegetable purchases at auction. 


SIZE OF BUYER’S BUSINESS 


The relation of size of business to proportion of total fruit and vegetable 
purchases at auction was not entirely consistent. As the size of the busj- 
ness increased from less than $25,000 up to $150,000, the proportion of 
total purchases at auction increased from about 62 per cent to 72 per cent. 
For buyers whose total fruit and vegetable purchases exceeded $150,000, 
however, the proportion bought at auction declined to slightly more than 50 
PET.cent: 


PLACE OF PURCHASE 


Only buyers who actually bought produce at some auction were included 
in this survey. Total fruit and vegetable purchases at all markets by those 
114 buyers amounted to $11,618,118. Of this total, about 58 per cent was 
estimated to have been bought at country auctions, about 33 per cent at 
other small local markets, 9 per cent at the farm, and less than one per cent 
at city markets. 

Of the total fruits and vegetables purchased by these 114 buyers in 1936, 
not more than 60 per cent could have been bought at auction within a rea- 
sonable distance of the buyer’s place of business. Of the portion which 
could have been bought at auction within a reasonable distance, about 85 
per cent was actually so purchased. Approximately 11 per cent was bought 
at small local markets other than country auctions, about 4 per cent at the 
farm, and only about one-tenth of one per cent at city markets. The pro- 
portion bought by northern buyers at small local markets other than 
auctions, at the farm, and at city markets was more than twice as large as 
the proportion purchased by southern buyers at these places. 


COMMODITIES PURCHASED AT AUCTIONS 


The 114 buyers reported total fruit and vegetable purchases at country 
auctions of nearly 7 million dollars in 1936. A little less than $6,200,00018 
of this total volume was estimated to have been bought at country auctions 
in southern States, and nearly $600,000 at auctions in northern States 
(table 27). Strawberries made up nearly 64 per cent, cantaloupes about 
10 per cent, cucumbers about 9 per cent, and string beans about 7 per cent 
of the total value of all commodities purchased at auction by these buyers. 
No other commodity represented more than 3 per cent of the total. Canta- 
loupes were much more important in the southern than in the northern 
States; cucumbers and string beans were more important in northern 

18Since only about six million dollars worth of fruits and vegetables were sold by all southern 
auctions in 1936, it seems clear that the 114 buyers overestimated their auction purchases. Since 
87 of these 114 auction buyers were local country dealers, and from 600 to 700 other buyers bought 


through these local buyers, however, it seems logical that a small number of buyers could account 
for a large share of the southern auctions’ business. 


ae 
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States than in Southern States. These three commodities, together with 
strawberries, made up nearly 90 per cent of the gross purchases of all fruits 
and vegetables bought at country auctions by these 114 buyers. 


PURCHASES BY EACH TYPE OF BUYER 


Data obtained from the 64 auctions indicate that of the total sales at all. 
auctions (totaling about 8.6 million packages of fruits and vegetables), 
about 40 per cent was to local country dealers, about 13 per cent to country 


TABLE 27. RELATIVE IMPORTANCE OF TWENTY-Two LEADING COMMODITIES PUR- 
CHASED AT CoUNTRY AUCTIONS BY 114 Buyers, 10 EASTERN SEABOARD STATES, 1936* 


Total fruit and vegetable Proportion of total fruit and 
purchases at auction vegetable purchases made 
at auction 
Commodity 
4 6 4 6 
northern | southern Total northern | southern Total 
States States States States 
} Dollars Dollars Dollars Per cent Per cent Per cent 
BoE DOTTIE Gis och exit eliete S Giens oP aud = 119,000 | 4,183,637 | 4,302,637 20.1 67.7 63.5 
POAT UAIOUPES | coe cole cet sists eee cle 5,600 652,199 657,799 0.9 10.5 9.7 
MICTRNIDETS os Fd bc biel cies oe a tes 76,665 511,924 588,589 12.9 8.3 8.7 
ae TIO ANS od Olin GN ievels: «ss e/a e 55,595 399,665 455,260 9.4 6.5 6.7 
BNEITIATOCS Te au vi steisic is 6 chats Soe ei Bil AG Y/ 175,250 206,507 a 2.8 3.0 
MBPT DCATISS aie eo osie so See cis aleneate Slio2D 133,010 164,335 Die ee 2.4 
RPTL OMW ELE. covers odie eb eieys selec S6;8007 | eeek 86,800 14.6 eee 1.3 
PWCEEUDOLALOES® ance ia o's «cid bere ace Al AOOA | evareres os 0's 47,100 7.9 Bt Nate 0.7 
BRMTSTDOCTIVECTS » fc.c.c5@ wis ¢ wives ons 26,600 16,670 43,270 4.5 «0.3 0.6 
“LUCIE SCRE pe Ae Se ede AIA: ic erie ae 33,000 ,83,000 eats 0.5 0.5 
REIN ICG eV, Gham oe nes 58 BOO ve Wy ted CREE 25,175 4.2 ca 0.4 
MERC TICAS arate es c's icies svete: s 3,290 21,220 24,510 0.6 0.4 0.4 
A 9 er a re 13,217 8,512 21,729 2:2 0.1 0.3 
DMG EEICOGI Es) Pele Gis 4c Se ahh otts © oases 2,716 18,360 21,076 0.5 0.3 0.3 
MTOM Gg he ile ows. = oes aici no 18,520 165 18,685 Ou a 0.3 
MNES SICUN dec tA sae cea ods a fate 144 OO Ma bee sie eee 14,400 2.4 heer 0.2 
BRIDES Pits el ee ade ee eee 10,800 22 11,072 1.8 t 0.2 
RESTA TIOLATOES 2 <<. cs fo elo okt wie ene he 5,665 5,060 10,725 1.0 0.1 0.2 
BMMANESRICH LT or eaicad hus, ctfortuctche Busus eusce Fy 495 7,800 8,295 0.1 0.1 0.1 
RENE Oa tae x ish she's e ope Bote 2,000 6,000 8,000 0.3 0.1 0.1 
REISGE GY SD LOUUS 12 «corel e dias wish a stot DB S00 Ale achenak one 5,300 0.9 Lee 0.1 
1 CR I ar 425 3,950 4,375 0.1 0.1 0.1 
Miscellaneous commoditiest..... 11,195 Galion 18,352 1.8 0.1 0.3 
Total, all commodities..... 593,140 6,183,851 | 6,776,991 100.0 100.0 100.0 


*All commodities which made up one-tenth of one per cent or more of total purchases at country auc- 
tions. 
+Less than one-tenth of one per cent. : : 
tIncludes cabbage, pears, huckleberries, cherries, lettuce, carrots, watermelons, beets, celery, spinach, 
romaine, dandelion greens, pumpkins, turnips, fava beans, okra, and miscellaneous fruits and vegetables. 


dealers from other shipping points, 29 per cent to merchant truckers, 14 per 
cent to city wholesalers, jobbers, or their representatives, 3 per cent to buy- 
ers for canneries, juice plants, or wineries, and about one per cent to all 
other types of buyers (table 28). 

Except for apples, peaches, and raspberries, country dealers Handled a 
relatively large share of nearly all commodities. Merchant truckers bought 
relatively small quantities of strawberries, string beans, lima beans, green 
peas, and dewberries. They constituted the largest single outlet for rasp- 
berries, sweet potatoes, apples, peaches, blackberries, and Irish potatoes. 
Canneries, juice plants, or wineries bought only three commodities: to- 
matoes, strawberries, and dewberries. 
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TABLE 28. PRoporTION oF ToTAL VOLUME OF TWENTY LEADING COMMODITIES 
SOLD TO EacH TYPE OF Buyer,* 64 CounTRY FRUIT AND VEGETABLE AUCTIONS 
10 EASTERN SEABOARD STATES, 1936 

aeeeeeeooa—<$S$=$=~S“<——owsswaw“whpeqaoroaowonanmsmmmOTS0S0TFSS oe eeeeeeeeeeSeSS=x oO 


Proportion of total volume sold to each type of buyer 


City Buyers for 


: Country whole- canneries, 
Commodity Local dealers Merchant salers, juice All 
country | from other] truckers | jobbers, or| plants, other 
dealers shipping their or wine buyerst 
points represent- | factories 
atives 


aaa TS a eS ee Se ee ee 


Per cent Per cent Per cent Per cent Per cent Per cent 
4 4 3 # 


PLOIMALOESES am oes Kcdaeiee eS bare 1 
SULA WDEITIES kis suus Meee 38 32 15 14 1 
DL MOeANIS ke. /C inis eins nee 49 19 16 16 5 x 
Cuctmbers unt wc balan See 47 14 26 13 z 
Cantaloupess oc pvr eee 44 24 20 12 8 
Wauhhower. eof fever cc el ee 30 al 31 39 t 
Green pepperss soe. te eae 46 11 36 7 t 
PATIAMOCATIS® 5 os cua atteeieaeta Raa 533} ils? ib?¢ 17 t 
SWEEL DOtALOESY Mauss. woe sets 22 if 74 3 1 
Vireciwicothak «5.0 oe ates pete 39 7 31 18 5 
DOES: Sneed cee 9 ¥e 64 16 11 
PEACHES Spas Fofdc URI Sintra wets 15 ae 64 19 2 
Onions; drys. .44: BR 5 MO 68 a Za 10 1 
WW COTIMOLONS 4.0 eek na mine eee 45 a 26 23 6 
ASTCCTN CAS wa cota tc eteion © 52 14 lw 16 i 
Erich tatoes. .h ence «act eet 29 t 55 12 4 
PUT bas Me i eee Gee ts hse Oe eee 49 6 27 ibe | 
WDE WDELTAES fics ti cee ent 26 52 13 4 5 e' 
IASI OCT ItCS a ha Gl tits sick wee 1 KS 86 1l 2 
Blackberries. Uy oar c-s. eure eee 37 an 63 it 
Miscellaneous cotnmodities§..... 40 1 53 3 3 
Total, all commodities... .. 40 13 29 14 3 1 


| 
2s SSS ee 
*Commodities which make up one per cent or more of either the total number of packages or the total 
gross value of all commodities sold at auction in 1936. 
tIncludes retailers, hotels, restaurants, hucksters, and consumers. 
tLess than one per cent. 
§Includes all commodities sold at auction other than the leading twenty listed in the table. 


METHODS OF SALE USED BY AUCTION BUYERS 


In terms of dollar volume, about 36 per cent of all commodities purchased 
at auction by the 114 auction buyers was shipped to city commission mer- 
chants on consignment; about 30 per cent was sold to city wholesalers or 
jobbers on a delivered-at-market basis; about 15 per cent, to city whole- 
salers on order (f. 0. b. country points) ; 6 per cent, to other country dealers 
at auction or other country points; 5 per cent, to merchant truckers at 
auction or other country points; 5 per cent, to city wholesalers on joint- 
account ; 2 per cent, to canneries or juice plants; 1 per cent was delivered to 
retailers, hucksters, hotels, and restaurants: and less than 1 per cent was 
sold directly to consumers (table 35, appendix). 

There was much variation between commodities as to method of sale. 
Approximately half or more of the onions, sweet potatoes, blackberries, 
dewberries, watermelons, green peppers, and green corn were shipped to 
city commission merchants on consignment. On the other hand. about 
two-thirds of the peaches and raspberries, and approximately one-half of 
the watermelons, cauliflower, and blackberries were sold to city wholesalers 
or jobbers f. 0. b. the market. Three-fourths of the eggplant and one-half 
of the cucumbers were sold to city wholesalers on order (f. 0. b. country 
points ). 


CouNTRY FRUIT AND VEGETABLE AUCTIONS 45 


PLACES OF SALE USED BY AUCTION BUYERS 


Approximately 25 per cent of the total dollar volume of all commodities 
sold by these 114 auction buyers went to New York City; about 18 per 
cent to upstate New York markets; 17 pers cent to other New England 
markets ; 15 per cent to southern markets; 9 per cent to Boston; 7 per cent 
to Pennsylvania cities other than Philadelphia; 4 per cent to Philadelphia ; 
another 4 per cent to western markets; and one per cent to New Jersey 
markets. 7 

New York City was the outstanding market for eggplant, raspberries, 
apples, dewberries, peaches, and blackberries, but it should be noted that 
the distribution of nearly all of the twenty leading commodities was over 
a relatively wide area. 


OPINIONS OF BUYERS AS TO EFFECTS OF AUCTIONS 


Changes in areas of distribution a 


The 114 auction buyers were asked to express an opinion as to whether 
country auctions had had any effect on changes in areas of distribution in 
recent years. Of the 97 buyers who replied affirmatively, about 82 per cent 
were of the opinion that auctions brought in more distant buyers which 
automatically widened the distribution of fruits and vegetables from the 
area. 

Grading and packaging 

In answer to the question, “Have country produce auctions had any 
effect on the grading of any commodities sold through them?’, 81 of the 
114 buyers (about 71 per cent) answered “yes” ; thirty (about 26 per cent) 
answered “no”; and three gave no answer. Of the 81 buyers who answered 
“ves”, all but two thought auctions had helped grading. 

When asked the question, “Have country auctions been responsible for 
bring about any changes in packaging of any commodities sold through 
them?”, about 30 per cent of the 114 buyers replied in the affirmative; but 
about 65 per cent answered negatively. Of the 34 growers who replied 
affirmatively, 14 thought auctions had caused more standardized packaging, 
and 9 thought auctions were responsible for more uniform packaging. 


New buyers 


In answer to the question, “Have country auctions attracted you to any 
producing areas where you had not bought in appreciable quantities be- 
fore?”’, nearly 60 per cent of the 114 buyers answered “yes’’, and about 40 
per cent answered “no”. 


Means of transportation 


Of the 114 buyers, 88 were of the opinion that auctions caused more 
produce to move to market by motor truck than would otherwise have been 
the case, because auctions made it easier for merchant truckers to'get loads. 
Most of the auction managers, owners, and grower-patrons also thought 
auctions helped movement by motor truck. 


Prices paid 
In answer to-the question, “What effect have country auctions had on 
prices which you were required to pay to growers for commodities ?”, 86 of 
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the 114 buyers (about 75 per cent) were of the opinion that the auctions 
had increased prices they had to pay, and only one thought auctions had 
decreased prices. About 20 per cent thought auctions had no effect on the 


prices they had to pay. 


APPENDIX 


TABLE 29. Location or 64 Country FRUIT AND VEGETABLE AUCTIONS WHICH 
OPERATED IN 10 EASTERN SEABOARD STATES DuRING 1936 


SSS SS 


Location of auction 


M assachusetts : 
Boston Regional Market 


Connecticut: 
Manchester ; 
New Haven City Market 


New York: 
Highland 
Riverhead, L. I. 


New Jersey: 
Hightstown 
Beverly 
Swedesboro 
Glassboro 
Hammonton 
Landisville 
Vineland 
‘Rosenhayn 
Cedarville 


Delaware: 
Bridgeville 
Seaford 
Millsboro 
Laurel 
Selbyville 
Delmar 


Maryland (Eastern Shore Section): 
Federaldsburg 
Pittsville 
Salisbury 
Berlin 
Fruitland 
Allen 
Princess Anne* 
Pocomoke City 
Marion Station 


Location of auction 


Virginia (Eastern Shore Section): 
Oak Hall Station 
Atlantic 
Temperanceville 
Hallwood 
Nelsonia 
Bloxom 
Hopeton 
Parksley 
Onley 
Melfa 
Keller 
Painter 
Craddockville 
Exmore* 
Nassawadox 
Machipongo 
Bayview 


North Carolina: 
Goldsboro 
Cameron 
Vass 
Mount Olive 
Calypso 
Faison 
Warsaw 
Turkey 
Rose Hill 
Wallace 
Burgaw 
Chadbourn 
Tabor City 


South Carolina: 
oris 
Lake City 


Florida: 
Wauchula 


a 


*Two auctions operated at Princess Anne, Maryland; and two at Exmore, Virginia. 
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TABLE 33. Wuy Growers Usep Auctions, AS REPORTED BY 375 GROWERS, 10 
EASTERN SEABOARD STATES, 1936 
—SsSsSsSssSsmomS oo Sooavaxv(—wew00— Soa 
Proportion of growers reporting 
each reason inf 


Reason* 
4 6 Total 
northern | southern 10 
States States States 
Per cent Per cent Per cent 
Higher net returns than from other methods of sale available....... 56 59 8 
Only practical or reasonable method of sale available.............. Se 24 18 
Less risk in selling (more sure of getting money).................. 14 14 14 
See their own produce sold and known what they get when they sell. 14 11 12 
Revteive*payment more'promptly... 0.22 aie ee oe eee eee 7 9 9 
Good way to dispose of ‘‘leftovers’’, or lots hard to sell by other 
methods ot sale xct%.o5) | Ree eee a ae eee ee ee ae 10 €: 8 
Good way for small growers to sell who do not have enough to bother 
SHIPPING Sf ciaroete sista sles See Bees | Ce ene ate ee 2 9 7 
ore. convenient method Of sales... cane iceaat oc eee ee 7 4 5 
Like*the buyers who patronize auction ...G.+ «suk dauneawnceuen 2 6 5 
DAV EGIIING Mars owe., cette ores cose ae nea, | eine ee ae ee aa eS 17 = a 
More dependable method of sale (more certain that produce can be sold 
Wen it is harvested) Gy 32. oe sue kee oe) ee ee 11 1 4 
Can determine sooner when prices do not warrant harvesting any 
MOLE OL COD...) ov's ae ae «Re ee ee ee ee ae 3 2 
Good way to dispose of small loads or mixed loads of produce........ 7 z 2 
Selling together at auction is a good way to foster cooperation among 
TOWELS iy iss, aces eMereune ee) ecaes Pon Meee eRe aca eos yeni earn ne 8 ft 2 
Establishes or holds up prices in producing area, and thus helps 
eliminate possibility of truckers driving down prices at farm...... 1 1 1 
Less expensive than other methods. of sale: >. J. 4... S.J ieee 4 . 1 
Local buyers that have always sold at auction now buy............ il 1 1 
poldva little at auction.to try ib ollti sd eke 6 a klec sn ve cee ee 2 1 


88—s—0«0—00OOoOoOoOar——————oorororoOorooororrrrrrr_—reo ee 
*The reasons listed here were arrived at by grouping and condensing the reasons actually stated by 
growers, according to the essential meaning or point of their statements. 
{Percentages do not add to 100, because most growers mentioned more than one reason. 
{Less than one per cent. 


TABLE 34. RANGE IN ToTAL VOLUME OF FRUIT AND VEGETABLE PURCHASES FROM 
ALL Sources, 114 Buyers, 10 EAsTERN SEABOARD STATES, 1936 


a ee ee ee ee 
—sssSsSsSsSsSsS93:3030 


Buyers reporting 


Range in dollar volume of purchases 


Average Percentage 
purchases of total 
per buyer 

Dollars Dollars Number Per ceni 

EYCES, VOB este cis visa tice WK Seat iowice, oe hee 15,716 15 13 
BA UG0S TE, 008 on, cB Ss we ALE Le Some oe Ok Re 36,216 40 35 
SO PO CO Oc ce cart ae wltce hb here cele ra 62,377 16 14 
BO OU Oe ONO Fi ie is Tee 5m eee RS Gch ee 85,090 11 10 
AO NPS OSD fit Ce. LR Fate ye tee coo! ek 117,050 12 10 
LR OSU R ah i A WAT ers eI ce aa 178,404 10 9 
SELOD RIND WIE ASINOTMEN Soin 5% sina uacelR tel Riwie rc ese ee ee ates 481,108 10 9 
POVEL DEMVETARE al ak a SAIC IOS cae OEE 101,913 114 100 
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BIOLOGY AND CONTROL OF THE WHEAT WIREWORM, 
AGRIOTES MANCUS SAY." 


W. A. RAWLINS 


One of the most important potato problems of upstate New York is the 
production of tubers free of the blemishes which render them of poor 
marketable quality. In recent years consumer demand for better and more 
uniform potato grades has stimulated grower interest in careful grading 
and packaging. Consumer discrimination against inadequately graded 
potatoes and subsequent loss of many choice markets have focused growers’ 
attentions on potato defects, and their causes and measures of control. 

These. defects may be either of an external or an internal nature. Dis- 
eases and physiological changes cause various internal disorders that are 
not commonly noted on the surface. Defects that cause “‘rough”’ potatoes 
are the result of insects, diseases, unfavorable growing conditions, and the 
mechanics of handling from digger to grader. 

A number of insects and allied forms feed on potatoes and produce 
various kinds of blemishes. In a previous publication (MacLeod and 
Rawlins, 1933) some of the more common injuries were illustrated and de- 
scribed in detail. Typical injuries were not always apparent in the field 
because one kind of defect was often masked by another. For instance, 
millipedes (Julus sp.) and scab-gnat maggots (Sczara sp. and Puxya 
scabet), commonly associated with potato scab, have been found to feed on 
and completely obliterate certain types of scab lesions. Their injuries are 
apparently of a secondary nature although there are reasons to believe 
that scab lesions are deepened or pitted by the invasion of millipedes and 
scab gnats. The scars, tunnels, and cavities caused by the feeding of 
wireworms and white grubs are chiefly primary; that is, without respect to 
other injuries. While each typical injury is distinct, the occurrence of 
many different types on the same tuber causes a confusing complex. 


FIELD SURVEYS 


A perspective of this tuber-defect problem may be obtained from field 
surveys made during the fall seasons of 1931 and 1932. With a number of 
departments cooperating in these studies and interested in particular 
phases of the problem, detailed and thorough investigations were made 
possible. Strictly from the entomological standpoint, it was essential to 
determine the factors concerned in the distribution of tuber defects and 
the causative organisms involved. The data obtained not only gave in- 
formation on the extent of the defect problem but also were used as a basis 
for experimental field work. 

The procedure of the survey was simple. Representative farms in the 

. . Cel « & 
various potato-producing areas of the State weré visited during harvest 
time and the tubers examined before being picked up in the field containers. 
1The material presented in this bulletin is a resume of a thesis offered to the faculty of the Graduate 
School of Cornell University, June 1936, in partial fulfillment of the requirements for the degree of doctor 
of philosophy. 
AUTHOR’S ACKNOWLEDGMENTS. The writer is most grateful to Dr. G. F. MacLeod, formerly at Cornell 


University, for his direction, advice, and encouragement during the course of this work. The keen interest 
and generous cooperation of potato growers and county agents are also appreciated. 
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At least twenty samples of five tubers each were selected at random and 
all the injuries were recorded as to severity and classification. In many 
instances where more than one soil type existed in the same field, data were 
collected for each type. 

Generally one or more kinds of injury were found in each field, and 
frequently tubers were damaged with a variety of injuries. The sum- 
marized records express in table 1 the relative proportions of the most 


TABLE 1. PERCENTAGES OF POTATO-TUBER DEFECTS FROM SURVEYS AT HARVEST 
TIME IN UpstaTE NEw York 


Summary for 1931 


— a eee 


County Number | Uninjured | Scabby Rhizoc- Wire- Gnats Millipeds 
of records tonia worms 
Wyoming... 6an08 ao 46.5 4.5 28.1 19.1 r get 4.2 
Milegany. ones 13 62.4 aD, 20.5 8.7 5.6 1.8 
Steuben arnccit aes 26 53.5 3.6 at 16.4 7.6 14.6 
|g Coney See ae ete 12 52.3 se 13.5 19.9 8.4 6.1 
(Genesees 4. acs ak eek 11 48.6 24.2 19.1 7.9 11.9 11.9 
MGnroe as fake nk 18 Didi 17.4 16.8 40.9 Hoss 18.2 
OGTSTIO Sin ee ee 10 30.0 Ae Ziel 16.7 30.7 24.3 
Onondaga s..2i7 0 10 38.4 24.4 20.0 8.8 19.0 22.9 
Generaliaverave.|.. sack ee 45.7 11.3 17.5 18.7 | 11.9 | 12.2 
Summary for 1932 
Clintone eee Dil 39.9 28.5 6.6 17.8 70 2 
Brankliq 403.5 oacmes 10 47.7 9.8 20.6 17.1 3.2 a 
St. Lawrence... 1 38.0 47.0 8.0 10.0 16.0 3.1 
WWAioroantore sg aa es 8 38.5 doles 33.6 18.0 13.8 3.8 
SLOUUEI tes 11 41.1 3.3 26.2 33.2 8.6 10.4 
Allegany. ....... tee. 10 43.0 10.1 26.4 34.3 2.9 3.5 
TiOV i. Ae 2 a coe ees 8 43.1 10.5 ree" 15.9 12.3 37.3 
Genesee..........25. 13 36.7 19.7 202 18.6 153 12.6 
NIONTOS, acu ten ee 11 13.7 38.4 38.3 31.6 28.1 4.8 
WNCATO Le Aa cmeee 10 34.2 OR LEV 25.9 23.0 21.6 13.4 
SWE Oicnin ue ae OAS 13 24.5 10.2 52.8 26.8 8.9 9.8 
Onondaga: i... 6... 8 56.4 9.5 17.5 ie 9.0 8.9 
Opeidaer. cs races 9 58.9 10.1 17.1 11.0 10.3 119 
General average............... Sarre ey 22.6 20.8 10.8 9.6 


common defects, exclusive of mechanical injuries, present on the tubers 
examined. Inasmuch as a large number of fields in most of the upstate 
potato-producing sections were visited, the survey data accurately indicate 
the gravity of the defect problem at the beginning of the present investi- 
gations. 


For the two years 1931 and 1932, referring again to table 1, more than 
one-half of all the tubers examined were damaged by insects and diseases. 
Of these injuries, excepting Rhizoctonia which produces a superficial 
flecking on the surface of the tuber and is therefore not a severe defect, 
wireworm injury was the most serious and widespread. In the respective 
two years 18.7 per cent and 20.8 per cent of the tubers were injured by 
wireworms. The injury was quite generally distributed throughout the 
State, although it was more important in some counties than in others. 
Even within neighborhoods the amount of wireworm injury varied con- 
siderably from farm to farm. It has been a common experience to find 
heavily infested fields with seriously injured potato crops near or bordering 
fields that were comparatively free of the pest. 


THE WHEAT WIREWORM 


FIGURE 1. WIREWORM INJURY TO THE SEED TUBER 
The tunnel entrances can be seen on the uncut surface 


Or 
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WIREWORM INJURY TO THE POTATO PLANT 


The underground portions of the potato plant, seed piece, stems, stolons, 
and tubers are subject to wireworm attack. While injury is usually severe 
on all these parts, from the production standpoint damage to the tubers is 
the most noticeable and significant. The damage to tuber quality repre- 
sents a much greater loss to the potato grower than does reduction in yields 
caused by wireworms feeding on seed piece and plant. 


FIGURE 2. SEVERE INJURY TO THE POTATO SEED PIECE 
Wireworms tunnel and honeycomb the interior 
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Seed-piece injury 


Soon after planting, wireworms attracted by the seed pieces migrate to 
the potato hill where they immediately enter the mother tuber (figure 1). 
Within a short time seed pieces become interlaced with numerous tunnels 
which, in cases of prolonged feeding, leave the interior completely honey- 
combed (figure 2). The mother tuber remains attractive to the wire- 


FIGURE 3. A GIRDLED STEM OF A POTATO PLANT, CAUSED BY THE FEEDING OF WIREWORMS | 
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worms until the flesh completely disintegrates. Even then, some larvae 
remain in the rotted spongy interior, which at this time probably contains 
very little food material. Wireworm feeding on the seed piece not only 
reduces the tissue in which are stored nutrients for plant growth but also 
creates entrance points for bacteria and rot fungi, thus promoting rapid 
seed-piece decay. 
Stem injury 

The stem is subject to attack from the time the sprout forms until the 
stalk becomes hard and woody. Injury is usually slight except in cases of 
heavy wireworm infestations. Much of the stem-feeding occurs after the 
seed piece has decayed. The wireworms are then no longer attracted to 
the seed piece and turn their attentions to more favorable food. Although 
slight scarring of the stem does not seem to cause any depression in growth 
of the plant, severe injury results in the girdling or severing of the stem 
(figure 3). Girdled plants make a stunted abnormal growth similar to that 
resulting from injury by Rhizoctonia disease or by mechanical abrasion. 
Many small irregularly shaped tubers are produced immediately below the 
soil surface and frequently aerial tubers form in the leaf axials (figure 4). 
Such hills are worthless. 


Tuber injury 

Since the tubers are the crop, tuber injury is the most important of the 
damage to potatoes and the chief concern to the grower. Wireworms bore 
into the tubers leaving scars and holes on the surface. The tunnels 
extend to varying depths into the tuber flesh and may be so numerous that 
the tubers are completely honeycombed. There are several types of wire- 
worm injury. Enlargement of the tunnels through continued tuber 
growth after injury or through invasion by soil organisms, causes variations 
from the typical and more familiar type of injury. For example, the tun- 
nels in newly set and rapidly growing tubers become enlarged with tuber 
expansion and appear as funnel-shaped cavities characteristic of early 
wireworm injury (figure 5, A). Tunnels made when the potatoes have 
matured appear on the surface as small, round, clean-cut holes. This 
injury, designated as the late seasonal type (figure 5, B), is most typical of 
wireworm damage. A third variation of injury is locally referred to by 
growers as pitting. Characteristic of pitting are the dark, ragged, canker- 
ous areas at the edges of the holes (figure 5,C), caused by the invasion of the 
tunnels by Rhizoctonia and other soil fungi. The term for this type of 
Wwireworm injury is loosely applied, inasmuch as any defect of a pitted 
nature, not necessarily caused by wireworms, is often called pitting. 
Certain other types of wireworm injury occur but are not common. 
Occasionally tubers are covered with numerous small ‘““warts’’, or galls 
(figure 5, D), resembling to some extent enlarged lenticles. These ‘‘warts”’ 
may be formed, as a response to wounding, through abnormal tissue growth, 
with the result that the edges of the tunnels protrude slightly. Millipeds 
and scab-gnat larvae commonly enter wireworm holes and leave additional 
defects characteristic of their feeding. These various surface scars give 
injured tubers a rough, spotted appearance. However, it is the network 
of tunnels within the tuber which causes excessive and annoying waste 
when injured potatoes are prepared for the table. For this reason wire- 
worm damage is one of the most important of the tuber defects. 
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FIGURE 4. INJURY TO THE NEWLY FORMED TUBERS 
These tubers will be small, misshapen, and worthless 
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FIGURE 5. WIREWORM INJURY TO POTATO TUBERS 


A. Early injury C. Pitting 
B. Late injury D. “Pimples” 


WIREWORMS IN POTATO FIELDS 


Although 200 species of Elaterids have been recorded in New York 
State, only a few of these were commonly found in potato fields. The most 
abundant ones listed in order of their importance are the wheat wireworm 
(Agriotes mancus Say), the eastern field wireworm (Limonius ectypus Say), 
and the corn wireworm (Melanotus sp.). The abbreviated wireworm 
(Cryptohypnus abbreviatus Say), and the wireworm (Aeolus mellillus Say), 
occasionally were numerous but caused little or no damage to potatoes. 
In two instances while making wireworm Surveys in potato fields, popu- 
lations of abbreviated wireworms were as high as five larvae in each potato 
hill, but no tuber injury was evident. Generally these wireworms occur 
with populations of the more injurious species or in similar habitats. 

Recent studies of the more common wireworms have quite clearly in- 
dicated that they differ considerably in life history and habits. This is 
important from the practical control standpoint because the most promis- 
ing and most practical control measures are based upon certain peculiarities 
in the habits of these wireworms. Therefore, control measures used against 
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one wireworm may not be effective against another species. Hence, it is 
important for potato growers to acquaint themselves with the distinguish- 
ing characters of these wireworms to properly diagnose their wireworm 
problems. Little difficulty should be encountered since the larvae of each 
species belong to a different and easily distinguishable group. For prac- 
tical purposes, color of the wireworm and the shape of the ninth, or last 
conspicuous, abdominal segment will serve as identifying characters. The 
wireworm larva has ten abdominal segments, the last of which is small and 
lies below the larger ninth segment. In actuality the ninth segment, when 
viewed dorsally, appears to be the caudal segment. The three important 
wireworms are illustrated in plate I and in figure 6, which indicate com- 
parative differences in larval characters referred to in the descriptions 
which follow. 


FIGURE 6. THE NINTH ABDOMINAL SEGMENTS OF THE THREE WIREWORMS MOST IN- 
JURIOUS TO POTATOES 


Left to right: corn wireworm (Melanotus sp.); eastern field wireworm (Limonius ectypus Say); wheat 
wireworm (Agriotes mancus Say) 


Differences in the beetles are not so outstanding as in the larval stages, 
although size and shape are distinctive characters for those well acquainted 
with wireworms. Since many species are numerous during the egg-laying 
and flight period, identification of beetles should be based on careful tax- 
onomical examination. Some idea of the comparative sizes and shapes 
of the three important Elaterids may be obtained from figure 7. 


The wheat wireworm (Agriotes mancus Say) 


When full grown, the larva, or wireworm, is approximately three- 
fourths inch to one inch in length, slender, and a waxy light straw color. 
The caudal margins of each segment are somewhat darker than the re- 
maining portion of the segment; thus, the larva appears ringed. The 
pointed ninth segment bears two black eyelike spots, or invaginations. 
This latter character is prominent and easily distinguishable on all of the 
wireworms belonging to the Agriotes group. 
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FIGURE 7. BEETLES OF THE THREE WIREWORMS MOST INJURIOUS TO POTATOES 


Left to right: corn wireworm (Melanotus sp.), X3; eastern field wireworm (Limonius ectypus Say), 
X2%; wheat wireworm (A griotes mancus Say), X3 


The beetle of the wheat wireworm is about one third of an inch in length, 
robust, and dark brown in color. The color varies somewhat from a light 
brown to alniost black but is usually a dark shade. In the field, beetles 
are generally found near moisture under stones and clods of soil. They are 
rather inactive and are seldom noted moving about or in flight. 


The eastern field wireworm (Limonius ectypus Say) 


The eastern field wireworm, when mature, is also approximately an inch 
in length and is more robust than the wheat wireworm. It is darker in 
color, being a light tan. The ninth segment is distinctive. It is flattened 
dorsally and divided into two lobes, the points of which curve inward 
similarly to a pair of calipers. This larval character is found in a number 
of other species, and hence they may be confused with the eastern field 
wireworm. However, these other wireworms are rarely abundant and 
are not important as pests of potatoes. 

The beetle of the eastern field wireworm is approximately seven- 
sixteenths of an inch in length and dark brown in color, Males are usually 
somewhat smaller than the females and are more slender. This species is 
more active than the wheat wireworm and is often noted in flight. 


The corn wireworm (Melanotus sp.) 


The corn wireworm is the largest of the three species. It is more than 
an inch in length and glossy red brown in color. The ninth segment is 
flattened dorsally and slightly scalloped along its lateral margins. The 
beetle is slightly more than one-half of an inch in length and glossy dark 
brown to black in color. It is wedge-shaped because the elytra narrow 
gradually from the base of the wide thorax. This is a distinctive character 
of most of the beetles belonging to the Melanotus group. 
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Distribution 


These wirewcrms are widely distributed throughout the State in most 
potato-growing regions. Fortunately," few instances have been recorded 
of mixed infestations in which two or all three species were present in large 
numbers. Ordinarily, infestations are predominantly one species with an 
occasional wireworm of another kind. Ina few cases heavy populations of 
both wheat and corn wireworms were found in the same fields. To date, 
survey records show that eastern field wireworms are seldom intermixed 
with other species. Of the three wireworms, the wheat wireworm is most 
abundant and widely distributed, probably accounting for most of the wire- 
worm damage to potatoes in the State. 

The regions and soils infested by the various species of wireworms differ 
greatly. The wheat wireworm is usually found in the heaviest soil types, 
the silt and clay loams of the dairy-farming regions where sod crops are an 
important part of the potato rotation. Corn wireworms are found most 
abundantly in orchard and meadow sods that have been left standing for 
many years. Occasionally light infestations occur in fields that are ro- 
tated frequently with cropping systems that include clover and timothy 
sod. Eastern field wireworms infest sandy soils almost exclusively. This 
interesting relationship has been noted in fields with zones of light and 
heavy soil types. Infestations were restricted to the sandy soils, with the 
result that injury to crops on these areas was severe, whereas on the heavier 
soul areas injury was nil. 

Although all the above-mentioned wireworms feed on potatoes, the 
amount of damage varies with the species. This is strikingly brought out 
from examinations made in many potato fields in western New York. 
This survey was made in 1934 as a study of the relationship of infestation 
to injury. Potato hills in a number of fields were selected at random, the 
injured tubers counted, and the soil sifted for wireworm larvae. When 
more than one species was found in a hill, that hill was discarded and not 
considered in the data. In summarizing the data (table 2), the numbers of 


TABLE 2. COMPARISONS OF NUMBERS OF WIREWORMS IN RELATION TO FREQUENCIES 
OF PoTATO TUBER INJURIES 


Number of wireworms 


1 to 2 3 to 5 6 to 9 10 or 
more 
Eastern field wireworms: 
Jia fed notey wae Ky tee 9 fee ey ROA ss Saree rok See ae ee Wy Ie iailas 1:4 1a 
POO WAAL CA SENT Mra as tevasis ours ut ites RS Abe soe e)eue tes 1:6 1s 1:4 1:4 
Wheat wireworms: 
EELS RAT CAS EE tet Pee AGh, PRROee Serr Ae ASeEN RIN, des oy oR} aN eeccies ey 
ORV hE CALS ee mat a eel oy Shae eR TERT ea L he RO TL erase onde ee, Zo 3:4 6:7 
% 
Corn wireworms: ‘ 


FUT RACES Me Reon Gre nat at eG TERN, © Seay Cels Li aees ai ie 
OVAL ECAC See ULE es cree in OMEN es sole one cha ele ibe 


wireworms found were placed in four groups (1 to 2, 3 to 5, 6 to 9, and 
more than 10 wireworms to a hill). The data from knoll and low areas 
were recorded separately since wireworm populations and damage in these 
different sites make an interesting comparison. The amount of damage 


14 BULLETIN 738 


caused by any one population group is expressed as a ratio of injured to 
uninjured tubers. Thus the ratio 1:10 indicates that one tuber in ten 
was injured by wireworms. Judged on this basis, wheat wireworms and 
corn wireworms were most destructive because they injured a propor- 
tionately greater number of tubers than did the eastern field wireworms. 
For example, 3 to 5 wheat wireworms to a hill injured two of every three 
potatoes, whereas the same number of eastern field wireworms injured 
only one of every five tubers. 

It is interesting too (table 3), that the knoll areas were only slightly 


TABLE 3. CoMPARATIVE NUMBERS OF FIVE SPECIES OF WIREWORMS IN HIGH 
AND Low AREAS OF POTATO FIELDS 


Species Total numbers of wireworms 
(360 hills) 

High areas Low areas 
DETONEUSLECLY PUSL DAY None coterie eT ee eee 182 234 
PA OF LOLE SEIN UNEWUS DAVE Goes OATS Tee Ee 25 258 
WONT ONTIS ACH CLLLLLOS ENING ooo we G6 Sua to ea Ono bos barca goo SNe 14 ja? 
GCF PIONV PUUWS QOLVEVIAIUS SAY pe eini oe ee hoe Oe eee 12 42 
PA OLUE SIN CLLALLA Sk DALY, Coeeceat sins aa Vee ack See RIC okove AOC OE Boe OnE ee z, ass 


infested with wheat and corn wireworms. Hill populations of more than 
1 to 2 wireworms were not found in these areas. Eastern field wireworms 
infested nearly all parts of the field although low areas generally had higher 
populations than had knoll areas. 


INVESTIGATIONS ON THE WHEAT WIREWORM 


The yearly losses from wireworms aroused intense interest on the part 
of growers for an intensive and long-time research program. Therefore, 
investigations were initiated in 1930 with the establishment of a field 
laboratory near Gainesville in Wyoming County. During the following 
six years, laboratory and field studies were conducted on the wheat wire- 
worm and the material presented in this bulletin is the summary of these 
researches. 


HISTORY 


The wheat wireworm originally inhabited the forests and grasslands 
before the advent of the intensive agriculture of today. It is probably one 
of the oldest pests of potatoes and was frequently mentioned by entomol- 
ogists and agriculturists in their early writings. In these accounts they 
summarized the then meager and fragmentary knowledge of the biology 
and control of wireworms, and suggested further methods of control which 
had proved of value for some of their correspondents. Although much of 
this information was not based upon careful investigations, many of the 
observations have been confirmed through later experiments. Many of 
the early wireworm “remedies” have been handed down to the present day 
and are often mentioned as valuable adjuncts to the wireworm-control 
program. The use of salt, for instance, was highly regarded years ago for 
repelling or killing wireworms and is still suggested by many growers as 
beneficial. However, careful experiments have definitely shown that salt 
has no value against wireworms except in amounts toxic to growing crops. 
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The first extensive researches were undertaken by Comstock and 
Slingerland (1888, 1891), and their results were published in the first 
bulletins issued by the Cornell University Agricultural Experiment Station. 
After engaging in a large number of carefully executed experimental trials 
they regretfully reported that their experiments had ‘“‘failed to discover a 
single satisfactory method of protecting seed, or of destroying immature 
wireworms in the soil.”’ 

Experimental work then lapsed for some years until resumed by Hyslop 
(1915-1916) who contributed to the knowledge of life history and control. 
More recently Hawkins (1936) conducted many and extensive studies on 
the wheat wireworm in Maine and summarized his results in a detailed 
bulletin from that Station. Wireworm work was again resumed in New 
York State with the inception of the present project in 1930, the results of 
which are similar to those published by Hawkins. 


BIOLOGY OF THE WHEAT WIREWORM 
EGG STAGE 


The tiny pearly white eggs (figure 8, A) of the wheat wireworm are laid 
in crevices of the soil, or under stones and surface debris. They are nearly 
spherical in shape, unless distorted when squeezed between soil particles 
in the process of oviposition. The eggs are very small, 0.5 of a millimeter, 
or approximately 1/50 of an inch, in length, and 0.45 of a millimeter in 
width. 

When the eggs are first laid they are covered with"a coating of sticky 
material which cements soil particles to the egg coverings. In such cases 
it is practically impossible to distinguish eggs covered with soil from small 
soil particles. Hence, it is difficult to find the eggs in oviposition cages 
and in the field. 

To overcome this difficulty it is necessary to wash soil containing the eggs 
through a 60-mesh sieve, which is fine enough to retain the eggs. A gentle 
stream of water is carefully applied to avoid forcing the eggs through the 
screen or causing injury. The eggs are then sorted from the debris and 
lifted out by a blunt dissecting needle or by a camel’s hair brush. 

A flotation method is useful, especially in field work where large soil 
samples are handled. The debris and eggs remaining after thorough 
washing of the samples are mixed with a strong solution of either common 
salt or magnesium sulfate. The eggs float on the surface of the saline 
solution and are then readily separated from soil particles, which settle 
rapidly to the bottom. The eggs should be washed free of the salt to avoid 
injury to the developing embryos. 

After removal of the eggs from the water they may be dried by a short 
exposure to dry air. However, they are so extremely susceptible to 
desiccation that exposures of one-half hour to dry air or soil will cause the 
eggs to lose moisture and collapse. They are then no longer viable. 

Determination of hatching is difficult when the eggs are mixed with 
soil. Because of their small size, magnification is necessary and the separa- 
tion of newly hatched larvae from the soil mass is time-consuming. A 
satisfactory method of observing the eggs and at the same time protecting 
them from molds is to keep them under water. Eggs hatch normally 
under water and the young larvae remain alive from two to three days. 
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FIGURE 8. EGGS AND LARVAE OF WHEAT WIREWORM 


A. The eggs are tiny and pearly white ( <8) 
B. The characteristic black eyelike spots can be seen on the ninth abdominal segment of the larva 


(X24) 

Under temperatures lab Sess in the field laboratory, the eggs hatched 
after periods varying from 22 to 28 days. The average incubation period 
was approximately 25 days. Ra each batch of eggs laid during a 24-hour 
period, two to four days elapsed between the beginning of hatching and 
the end. 


LARVAL STAGE 
Wireworms in the first year 


Young larvae upon hatching are milky white in color and exceedingly 
small, measuring 1.5 to 2 millimeters in length. They grow slowly during 
the first year, attaining a length of from 3.5 to 6 millimeters. This is a 
noticeable variation in size and occurred even in laboratory- -reared pop- 
ulations of the same approximate age. Measurements of first- -year wire- 
worms taken from field samples were found to follow the usual distribution 
curve with an average at approximately 4.5 millimeters. 


Wireworms in the second year 


During the second year the wireworms grow more rapidly and are par- 
ticularly injurious at this time. Molting in the field occurred chiefly 
during two periods, in the spring (May and June), and again in the fail 
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THE THREE WIREWORMS MOST INJURIOUS TO POTATOES 


Left to right: corn wireworm (Melanotus sp.); eastern field wireworm (Limonius ectypus Say); 
wheat wireworm (Agriotes mancus Say) 
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(August and September). During the molting periods larvae cease feed- 
ing and become quiescent while the new cuticule is forming. 

At the end of the second year, variations in larval size are still evident. 
This is shown from measurements taken on wireworm populations found 
in two fields on the same farm, one cropped to potatoes and the other in 
sod. Infestations in both cases started in sod the two years before, and 
only the second- and third-year wireworms were considered in the measure- 
ments. The wireworms found at harvest time in the potato field measured 
9 to 20 millimeters in length (figure 9), a spread of 11 millimeters. Most 
of the larvae were in the larger intervals, 15 millimeters and above. Wire- 
worms in the sod, exclusive of the current season’s infestation, varied in 
size from 6 to 18 millimeters. The greater proportion of the population 
was between 8 and 13 millimeters. This bit of evidence indicates that 
some crops influence the growth of wheat wireworms and thus may in- 
fluence the length of the life cycle. This presents an interesting problem 
that may be of significance in planning control measures. 


Wireworms in the third year 


Most of the larval growth, provided conditions are favorable, takes 
place during the second year. Previous to pupation in the third year, wire- 
worms are 15 to 22 millimeters in length. However, size is not a true 
criterion of maturity, as judged by the onset of pupation. In both labora- 
tory-reared and field populations only a portion of the third-year wire- 
worms pupated. The remainder required a fourth year of growth before 
transformation. It is possible that a few individuals may require five years 
for full larval development. 


Hibernation 


During the winter months, wireworms hibernate at varying depths in 
the soil. Although there is a slight migration downward in the soil, many 
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FIGURE 9. SIZE VARIATIONS OF SECOND- AND THIRD-YEAR WIREWORMS FROM POPULA- 
TIONS IN FIELDS PLANTED TO CLOVER-TIMOTHY SOD AND TO POTATOES 
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of the wireworms remain within the frost zone. In many instances wire- 
worms found in frozen soil revived and appeared normal. Many workers 
have reported that exposures to extreme cold temperatures will kill wire- 
worms. However, such temperatures are seldom reached during the 
normal winter even in the frost zone. Early in the spring the wireworms 
move upwards to feed on available plant roots. When the topsoil is moist, 
wireworms are often found under stones and surface debris. 


Food and food plants 


Wireworms are indiscriminate feeders. Their food consists of the under- 
ground parts of living plants and, according to many authorities, it also 
includes humus and small soil-inhabiting animals. The list of food plants 
is almost an endless one. Injury is particularly severe to sprouting seeds, 
seedlings, transplants, roots, and tubers. Crops severely injured are 
usually designated susceptible, as distinguished from zmmune crops, which 
are able to withstand wireworm attacks without loss or damage. 


The role of humus as food for wireworms is a controversial question. 
Some investigators believe that the decaying organic material of the soil 
is a predominant part of the wireworm diet. In fact the use of farmyard 
manure and green-manure crops has been suggested as a means of reducing 
injury, since it was believed that wireworms attack growing plants only in 
the absence of humus. However, wheat wireworms have caused severe 
damage to potatoes in soils well supplied with organic matter. 


The food of the newly hatched wireworm is composed chiefly of the 
succulent underground parts of living plants, the roots, stems, and tubers. 
Although humus is abundant in soils infested by wheat wireworms it is not 
important in their diet. Newly hatched larvae fail to survive in these soils 
unless roots of growing plants are available for food. If these newly 
hatched larvae ingest particles of humus they are either unable to utilize 
this material as food or the humus does not contain enough food substance 
to support life. 


The older second- and third-year larvae are considerably more resistant 
to starvation than are newly hatched wireworms. Individuals have re- 
mained alive in soil without growing plants for at least two years, but 
larval growth was apparently static during this time. However, a high 
mortality occurred during the first year of the starvation period and only a 
few of the original number remained alive when the experiment was dis- 
continued. 


PUPAL STAGE 


A few days previous to pupation during the latter part of July and 
throughout the month of August the mature wireworms cease feeding and 
construct their pupal cells (figure 10, A). Byrolling and twisting movements 
the larvae form small cavities large enough to accommodate the pupae. 
The larvae then become quiescent, and within a short time transform to 
white wax-like pupae which bear a close resemblance to the beetles in size 
and shape. From this apparently lifeless form the beetles emerge in 
approximately two weeks. Unless disturbed they do not venture from 
their pupal cells until the following spring. 


» vy ain 


THE WHEAT WIREWORM 19 


Cs 


A B 


FIGURE 10. PUPAL AND ADULT FORMS OF THE WHEAT WIREWORM 


A. Pupa (x4) 
B. The dark-brown adult, or click beetle (<6) 


ADULT STAGE 


The beetles, known as click beetles, or skip jacks, because of their ability 
of springing into the air when turned on their backs, leave the pupal cells 
as soon as the soil warms up in the spring and make their way to the surface 
during late April and May (figure 10,B). They are not ordinarily noticed 
in the field unless special efforts are made to collect them. Beetles emerg- 
ing in cultivated fields hide under stones, soil clods, and other surface 
objects, where they collect in large numbers especially during the mating 
season. In sod and grasslands the beetles find shelter in the crowns of the 
plants and in crevices in the soil. The heavy cover of sod and grass offers 
so many hiding places for the beetles that they are difficult to find except 
by sweeping with an insect net. 


Migration 


Wheat-wireworm beetles are most active during warm days when the 
temperatures are above 85° F. They are not so active, however, as many 
other Elaterids. In cultivated fields an occasional individual may be 
seen during the daytime running from one place of concealment to another. 
Sometimes they are noticed perched on stones or clumps of soil. Spas- 
modically they make feeble attempts to take flight. 

During warm days of May and June large numbers of the beetles may 
be conveniently collected from sod and weedy growth in infested fields. 
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A large proportion of these are males. Upon close examination they are 
found resting on the stems and foliage of the vegetation. When disturbed 
they immediately fall to the ground and disappear into the foliage cover. 
Observations have been made many times of beetles resting on foliage and 
flowers, but no evidence of feeding has been noted. In cages the beetles 
chew the cut edges of grass clippings and apparently ingest some of the 
pulpy material. They also feed voraciously on sugar syrup, molasses, and 
honey. 

On a few occasions wheat-wireworm beetles were noted in flight. The 
evidence indicates, however, that they are not active fliers and probably 
migrate very little by flight. Beetles were seldom taken in sweepings on 
bushes and shrubs along woodlands and fence rows bordering infested 
fields. Other species of the genera Limonius, Ludius, and Melanotus are 
common on wild cherry, blackberry, and other shrubs. Beetles captured 
on tanglefoot traps were chiefly of these species. The traps were con- 
structed of hardware cloth tacked to frames and mounted on posts four to 
five feet from the ground. Tanglefoot was liberally applied to the wire 
cloth to make a sticky surface. Beetles flying against the tanglefoot were 
captured and retained on the screens. The summarized catch records of 
table 4 indicate that wheat-wireworm beetles are not as active fliers as the 
other species. 

Beetles are extremely susceptible to desiccation and succumb when 
exposed to long periods of dry air or soil. They are usually found in moist 
places close to the soil surface. For this reason fields covered with vege- 
tation are more favorable to adult life than are cultivated fields. Many 
investigators have suggested that the beetles migrate to grasslands for 
oviposition. Observations by the writer have not intimated such a mi- 
gration. 


TABLE 4. TANGLEFOOT-TRAP RECORDS OF ELATERID BEETLES CAPTURED 
IN 1934 AND 1935 


Crop in field Numbers of Numbers of 
Number of trap in which trap Agriotes mancus other species 
was located beetles captured captured 
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A CaM tC Nts tae heeds Aaa matte Bhai ae wee Sod 0 14 
SSRN MATE oc ROCAR mnt Moa Ate aGOC A, eo helen ea ne eee Sod 5 65 
NTC ret en Repo tirs BRECK ee coe Boia KL Oe nO ae eae Oats = rf 
IE MEEK dC eathtos 0 Mk cin kit Sik oe lenin cia eae Potatoes 0 45 
COA CR OR Scie aah hitch antec Oe Beemer ke Potatoes 0 11 
ARO ear SA 5 eee ee oa ee eae ee 8 144 


The attractiveness of moisture and places of concealment provided a 
means of collecting beetles in fields frequently tilled by harrow or cultivator. 
Baits similar to those suggested by Comstock and Slingerland (1891) were 
used. These baits consisted simply of a handful of grass or weeds placed 
on moist soil and covered with a shingle. During the night the beetles, 
attracted by the baits, congregated in the foliage and were collected the 
following day. This method of collecting beetles works very well for 
cultivated fields but is ineffective in sod and grasslands. 

Beetles were present in large numbers on cultivated fields during the 
egg-laying period as long as moisture conditions were favorable. A 
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thorough survey of two fields by the use of baits showed that beetles did 
not migrate from infested areas to those uninfested. As mentioned before, 
infestations of wheat wireworms are spotted. They occur chiefly in the 
low portions of the field. The collection data for the two fields show that 
the beetles do not migrate from the low areas of the fields to the knolls, 
which are relatively free of wireworms. 

This is not surprising since beetles migrate chiefly by running over the 
soil surface. The distances traversed are therefore limited. This is 
brought out in an experiment designed to obtain further information on 
beetle migration. A large number of marked beetles were released on a 
cultivated field and allowed to disperse. Daily bait catches were examined 
for marked beetles during the period of beetle activity. More than half 
of the beetles released were again captured in the numerous baits surround- 
ing the point of release. The longest recorded distance traveled by the 
beetles was about eleven yards. 

Bait records taken in three fields during the years of 1934 and 1935 shed 
some light on beetle activity. The spring of 1984 was marked by a short- 
age of rainfall, whereas precipitation was more plentiful in 1935. 

In 1934 the topsoil surface dried out quickly, especially after cultivation. 
When the soil had dried out, unfavorable conditions prevailed and the 
beetles disappeared. After the start of egg-laying in the laboratory 
(table 5) on June 10, only one beetle was captured in the traps. Dead 


TABLE 5. Bait-TRAP RECORDS OF WHEAT-WIREWORM BEETLES 
IN A CULTIVATED FIELD, 1934 


Date of baiting Number of Observations 
beetles 

AAV he AV Ke once al ol eee 146 Soil moist; beetles under stones and lumps of soil 
INA aya Ore ey tek Sse Weon a cps als catant oe haces 122 Same as above 
SEM Me etree stots 2.8 Se Res ew ae 176 Field harrowed; soil drying out 
RUAN Se C0 ee ok tees Laas 2 te Rovner eae 34 Soil very dry 
Pere ll) eeepmen ya erat airs .erokon apes eee eke Lae Egg-laying began in laboratory 
Mth Ce Neve aie es. Sache ak oto ay lena, ooo Soeur 1 Potatoes planted; topsoil very dry 
t) Rb 9a EI AY Aiea death rie ee eS eer tins Ea rie gen RRS 0) Plants above ground; weede 


beetles which had apparently succumbed from desiccation were found under 
stones and under the piles of dried grass thrown aside after use 1n the baits. 
This would explain the absence of beetles in the baits after June 5, at which 
time the topsoil was very dry. 

In the spring of 1935 rains were frequent and the seasonal rainfall was 
normal. The soil surface did not dry out so thoroughly as in the previous 
year, even with a number of cultivations. Beetles were collected in traps 
throughout June after egg-laying had started (table 6). Dissection of 
female beetles at each collection indicated that they had laid nearly all of 
their eggs at that time. In this instance, at least, migration of beetles to 
grasslands for oviposition was not substantiated. 


Oviposition 


Eggs are deposited in the soil either singly or in groups. In laboratory 
cages, the females place their eggs in cracks and crevices of the soil and 
under surface objects. No attempts are made by the beetles to burrow 
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TABLE 6. Bart-TRAP RECORDS OF WHEAT-WIREWORM BEETLES IN Two 
CULTIVATED FIELDs, 1935 


Field 1 
Date of baiting Number of Observations 
beetles 
INLAY SOO eg nee Shen Save ere: 163 Soil moist ; ; ; 
PATI sn, crete Qatar aia ve 189 Soil drying out slightly; egg-laying started June 6 in laboratory 
PINS AL Stree oe hb cho 201 Same as above 
HEE cK: AP ee eA a NN 701 Soil moist 
Nitig1@rs Okc uated vote rene 21 Soil moist 
JREURE. So kides ts otoekced pure 8 Soil moist 
Field 2 
ING AAD ORI cs ota oeiccete une 16 Oats planted in this field; soil moist | 
RIG SoReal ccc i naslsiose ssi 94 Soil moist; egg-laying started June 6 in laboratory 
PUI MEd crevas an carota oe aca 24 Soil moist throughout the baiting period 
NITY 2 Dew anaier Sickie te siciee 12 
Nunes20 Wen Her each tics. peters 12 
TUL Vee scr ciure mescateeies Geeta 6 


deeply into the soil as do some other Elaterids. The eggs are usually de- 
posited in the upper one-half inch of soil. 

The number of eggs laid by single female beetles varies considerably 
under laboratory conditions. For ten individuals, the maximum number 
laid was 176 and the minimum number was 48. The average number was 
104.9. Considerable difficulty was experienced in obtaining data on egg- 
laying because most of the female beetles died before laying all of their 
eggs. Beetles collected early in the spring did not oviposit unless fed on 
sugar solutions. Food appeared to be necessary during the oviposition 
period. However, the food requirements for the beetles is incompletely 
known at the present writing. 


SUMMARY 


The story of the life history is graphically indicated in figure 11. Beetles 
of the wheat wireworm leave their pupal cells early in the spring and appear 
on the soil surface during a period from May to late July. Eggs hatch in 
approximately three weeks. The young wireworms grow very slowly the 
first year, barely measuring a quarter of an inch in length by fall. Growth 
is most rapid during the second year. Some of the wireworms reach ma- 
turity and pupate during the third year of the life cycle. The remaining 
larvae transform to pupae the following year. Pupation occurs in late 
July and August. The final transformation to the beetle stage two weeks 
after the start of pupation completes the life cycle. The interval of time 
between the appearance of generations is three to four years. 


CONTROL MEASURES FOR THE WHEAT WIREWORM 


The efforts of entomologists have been directed towards efficient and 
practical methods of wireworm control since the beginnings of applied 
entomology. Ina comprehensive review, Thomas (1930) briefly summa- 
rized the present knowledge of wireworm control, as included in more than 
two hundred references contributed from all parts of the world. A survey 
of this mass of literature reveals a wide diversity of ideas and considerable 
conflicting opinion. This is not surprising since the practical success of 
any control measure depends upon a complexity of factors which differ 
with wireworm species, crops, climates, and agricultural practices, 
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FIGURE 11. LIFE HISTORY OF THE WHEAT WIREWORM 


Measures recommended and employed for the control of wireworms are 
as varied as they are numerous. Such methods employ the use of (a) soil 
fumigants and sterilizers, (b) seed protectants and repellents, (c) and 
cultural practices. Soil fumigants and sterilizers such as cyanides, chloro- 
picrin, dichloroethyl ether, and others are injected into or mixed with 
infested soil. The toxic gases released rid the soil of the wireworms and 
other noxious organisms. Soil fumigation should be extremely practical 
because it would lend itself to most conditions and most of the soil fumi- 
gants have been found effective and useful. However, fumigating the soil 
is not practical for potato growers in New York and is therefore not recom- 
mended. Some of the objections to soil fumigants are their cost, me- 
chanical difficulties in application, and toxicity to the crop. 

Seed treatments with poisons and repellents have not proved of any 
value. Many of these materials quickly lose their repellency before the 
sprouts develop resistance to wireworm attack. The protection of the 
potato seed piece does not protect the developing tubers after the mother 
tuber has disappeared from decay. Very few substances used as seed 
treatments are either repellent or toxic to wireworms. 


CULTURAL AND ROTATIONAL PRACTICES 


Cultural and rotational practices are among the oldest and most com- 
monly recommended methods for control of the wheat wireworm. Some 
of these practices are extremely effective in reducing damage and are prac- 
tical because they can be fitted into the general farming systems. Wire- 
worm control through proper revision of the potato rotations is being 
effectively used by growers. 

The abundance of wheat wireworms in grasslands and long-standing sod 
crops has been often noted by investigators and potato growers. As 
early as 1867, Fitch (1867) in his eleventh entomological report stated that 
‘it may be received as an axiom that wherever grass will grow the wire- 
worms may be found for the roots of the various species all afford sufficient 
nourishment for their support.’’ He then recommended that farmers 
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follow meadows or sod with at least three years of cultivated crops before 
planting corn or potatoes. Many other workers since that time have 
suggested that the best method of control for the wheat wireworm is con- 
tinued cultivation of infested fields. 

One of the common potato rotations in New York, particularly in dairy- 
farming regions, includes three crops, sod (clover and timothy), potatoes, 
and spring grain. This rotation cycle requires three to four years for com- 
pletion. Although the progression and kinds of crops vary from farm to 
farm, potatoes usually follow sod or hay crops. This system is well 
adapted to dairy-farming and is commonly used by the growers with small 
acreages. On the large potato farms potatoes are planted continuously or 
rotated with green-manure soil-building crops. Long-standing and forage 
crops are not included in these short, more intensive rotations. 


In the study of the relation of rotations to wireworm infestation it was 
necessary throughout the work to obtain representative populations 
present in each crop of the rotation system. Hence a large number of soil 
samples were examined for wireworms. The soil was sifted through several 
screens to facilitate collection of even the smallest individuals. Although 
this method was slow and laborious, it was found most effective for the 
field conditions in western New York. At the time of sampling in Septem- 
ber and October the wireworms were usually in the upper eight inches of 
soil. After the wireworms were collected, they were measured and placed 
in the following classes: first year (3 to 6 millimeters in length), second year 
(7 to 15 millimeters), and third year (more than 16 millimeters). While 
larval length is not a positive criterion of age, this system of measurement 
was sufficiently accurate to meet the needs of field work. 


At the outset of the investigations a number of farms were selected for 
the study of relation of farm crops and rotations to infestation. Through 
cooperation with the owners, changes in cropping systems and sequence 
of crops were made when necessary for observation and detailed study. 
The area of the fields was from 5 to 20 acres, and according to the growers 
had been infested with wheat wireworms for many years. 


FIELD CROPS AND WHEAT-WIREWORM INFESTATIONS 


The results of the preliminary field studies show a very definite relation 
between the crop and the incidence of infestation. In summarizing the 
data in table 7, the crops surveyed for wireworms are placed in sequence as 
they occur in the rotation. The first-year larvae occur almost exclusively 
in sod. Sod crops remaining for a second year are again infested during 
the second season. Wireworm infestations did not start in either potatoes 
or spring grain, since these crops are comparatively free of first-year larvae. 
The larval population in potatoes following sod consists predominantly of 
second- and third-year wireworms. A year later in the spring-grain crop 
most of the wireworms in the population are either in the large-size group 
or have matured and transformed to beetles. The appearance of beetles 
the next spring will then coincide with the hay crop seeded in the spring 
grain. In these rotations, sod appears as a crop every third year (3-year 
rotation), or third and fourth year (4-year rotation). With the completion 
of the wireworm life cycle in three to four years, potato rotations which 
include sod every third and fourth year are continuously reinfested. 
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TABLE 7. RELATION OF THE COMMON ROTATION SYSTEMS IN WYOMING COUNTY TO 
WIREWORM POPULATION AND SIZE OF WIREWORMS 


Year Crop Total Beetles Third-year | Second-year | First-year 
population larvae larvae larvae 
VOR a horcstern oS Sod 
OS perraes cea he lecche Potatoes 
LOS Weert ashen. Grain 
TOSS serena es: Sod 465 43 59 14 349 
LOSORe tes dnc keen Potatoes 
13 La Grain 
LOSQAR Ese ae aires Sod 
LOSS ers See ees Potatoes 1025 22 625 371 7 
TORO Re 5 Sy otek Grain 
LOS Riera kn et. Sod 
NOS eee tis veces ose Potatoes 
1K BS SRI Se eee neon Grain 733 233 437 63 0 
NOS O Mere ee tans Potatoes 
10 NE aera eee ae Grain 
LGB O eee t att Sod 
NOS Srastet asec cess a Sod 542 9 26 245 262 


SUSCEPTIBILITY OF CULTIVATED AND SOD PLOTS TO INFESTATION 


The relative susceptibility of cultivated and sod fields to infestation is 
shown from a series of small-plot experiments. Small areas in six sod fields 
were plowed, fitted, and planted to crops such as potatoes, beans, and grain, 
referred to as cultivated crops. These plots alternated with sod plots of 
the same size and were replicated. In the fall representative soil samples 
were examined, and wireworms measuring 3 to 6 millimeters were recorded 
and considered as first-year larvae. A striking contrast of populations in 
the sod and cultivated plots may be noted from table 8. The number of 


TABLE 8. A COMPARISON OF FIRST-YEAR-WIREWORM POPULATIONS IN SMALL PLOTS 
PLANTED TO SOD AND CULTIVATED CROPS 


Number of | Number of | Number of | Population. 


Field Crop replications samples first-year per acre 
larvae 

1h? SaaS 3 eee, te ee Sod 4 29 139 Doone 
Cultivated 4 29 1 376 

DAS ois cs Faas Speke: Os Fae eee Ae nee a Sod 3 18 65 39,204 
Cultivated 3 18 0 0 

CC ae Ee OT CL Le ae or ene Sod 4 20 109 60,984 
Cultivated 4 20 3 1,612 

ZN 9 of ete IP. OR RCO REED mht Er Sey: NER eb Sod 2 20 182 100,188 
Cultivated 2 20 2 1,089 

PEt Mes eng 3o58 MOST eh ees Sod ?s 26 91 50,529 
Cultivated 2 13 0 0) 

(8 ies ch ace OS ae SRR RE ei Sod 2 MP 234 284,447 
Cultivated 2 8 14, 25,700 


first-year wireworms in the sod plots was many times the populations in 
corresponding cultivated plots. 

As is sometimes the case, it is possible that these small-plot experiments 
did not give a true picture of what would happen under average field con- 
ditions. As mentioned previously, beetles migrate short distances by 
crawling over the soil surface. Beetles emerging on the small cultivated 
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plots probably moved to more attractive shelter in the sod plots. In large 
areas the beetles remained on the fields during the egg-laying period as 
was the case in the spring of 1935. There was then a question of reinfes- 
tation in these fields in which sod had been eliminated from the rotation. 


MODIFICATION OF THE POTATO ROTATIONS 
Reduction in wireworm population 


It is therefore of interest to trace the trends of wireworm populations in 
fields with modified rotations. Four severely infested potato fields were 
subsequently cropped continuously with potatoes or spring grain. One 
heavily infested area in each field was sampled for a number of years fol- 
lowing the heavily populated sod. Different but comparable sampling 
methods were used in the two crops to allow for differences in the dis- 
tribution of the larvae in grain and hill crops. The census figures sum- 
marized in table 9 show rapid decreases in wireworm populations follow- 


TABLE 9. CULTIVATION OF INFESTED FIELDS AS AFFECTING THE WIREWORM 
POPULATIONS AND REINFESTATION OF THOSE FIELDS 


Number of | Number of 
Field Year Crop Number of | Number of | mature and first-year 


samples beetles second-year larvae 
larvae 
eRe nie: Aycan yyy eed 1929 Sod 
1930 Potatoes iS 1 119 0 
1931 Potatoes 13 19 83 0 
1932 Grain i 10 ibe 0 
1933 Potatoes 13 0 3 0 
DE ee Saat Rne teen ae 1930 Sod 13 
1931 Potatoes 13 il 88 0 
1932 Potatoes 1 42 23 0 
1933 Potatoes 13 6 9 1 
1934 Potatoes 13 > 3 0) 
1935 Potatoes 13 0 1 0 
SS ULE elie hoc hte ct act trait 1931 Sod 20 
1932 Potatoes 20 in 96 0 
1933 Potatoes 20 eae BO 0 
1934 Potatoes 20 aS 6 0 
1935 Potatoes 20 et 2 0 
MERE RR SIRO EROS 1929 Sod 13 
1930 Potatoes 13 0 1D 0 
1931 Grain ils 33 88 0 
1932 Potatoes 13 18 9 0 
1933 Grain 13 0 2 2 


ing modification of the rotation by continuously planting either potatoes 
or spring grain. After three years from the sod crop, the wireworm popu- 
lation had practically disappeared. These fields were not reinfested by 
new generations of wireworms. Normally reinfestation takes place every 
third and fourth year coincident with the sod crop. : 


Reduction in wireworm injury to potatoes 


A decline in the wireworm populations following the elimination of sod 
from the potato rotation is correspondingly reflected in the injury. The 
heavy infestations of wireworms which had originated in the sod crop 
caused severe injury to the first crop of potatoes. Injury decreased sharply 
thereafter and became practically nil after three years of cultivated crops, 
as indicated in table 10. 
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TABLE 10. REDUCTION OF WIREWORM INJURIES TO POTATO TUBERS FOLLOWING 
ELIMINATION OF SOD FROM THE ROTATION 


Field Year Crop Per cent of injury 
to potato tubers 


Mee 5, sis Bol CaP OUTS ope IR Ea ee EL CR een ee oe 1929 Sod 


1930 Potatoes 92.0 
1931 Potatoes fied 
1932 Grain peer i ve ee 
1933 Potatoes 0.04 
DE TTR re oe ee as SACO ac RR nd eaten ce 1930 Sod 
1931 Potatoes 85.0 
1932 Potatoes 4.0 
1933 Potatoes 0.75 
1934 Potatoes 1.7 
BA cs ok Se BN he Dee rk 3: os Gin eae ose EO ge Po OBEY ee 1931 Sod 
1932 Potatoes Hikael 
1933 Potatoes fol 
1934 Potatoes 2.8 
1935 Potatoes 2.04 
Fe 5 oy Dated, Wee Mh Ra Ga ce Me 9s RS A oe 1929 Sod 
1930 Potatoes 100.0 
1931 Grainvalc Nia. fs Bees 
1932 Potatoes 10.4 


1933 Grain ste Pa gae 


Present rotation projects 


The studies on the relation of rotation to wireworm injury has been 
expanded to include other insects, diseases, yields, and other phases of 
potato-growing. The Departments of Vegetable Crops, Plant Pathology, 
and Agronomy, at Cornell University, are cooperating in these projects, 
started in 1936 and located in three widely separated areas of the State. 
One plot field is near Malone in northern New York, another in Genesee 
County, and the third in Steuben County. 

Nine different rotation systems are being compared in each plot field. 
Each experiment includes a large number of small plots covering approxi- 
mately four acres. An airplane view of the plots in Steuben County is 
shown in figure 12. 

Heavy infestations of wheat wireworms are present in two of the experi- 
ments. Results of tuber injury to date confirm the previous work as re- 
ported in this bulletin. Infestations start in the clover-timothy plots and 
potatoes planted in these plots are severely injured. The short rotations 
that do not include sod have not been susceptible to infestation and the 
amount of wireworm damage has been low as compared with the injury in 
long rotations. 


NATURAL ENEMIES OF THE WHEAT WIREWORM 


The efficiency of natural enemies in reducing wireworm infestation is 
difficult to evaluate under field conditions. Wireworms in their sub- 
terranean habitat are not only admirably protected from their enemies but 
are also concealed from observation. It is therefore difficult to determine 
the agencies responsible for natural reduction under field conditions. 

Wireworms are, however, subject to destruction from parasites and 
predators. Birds and predacious insects prey on all stages of Elaterids, 
particularly the beetles during the flight period. Parasitism is commonly 
reported in the beetles. Disease is troublesome in rearing cages, some- 
times destroying entire populations. Several fungi have been isolated 
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FIGURE 12. AERIAL VIEW OF THE POTATO-ROTATION TRIALS ON THE FARM OF C. D. 
WOLCOTT AND SON, COHOCTON, NEW YORK 
The experimental plots cover an area of approximately four acres 


from diseased specimens but apparently the pathogenicity of these fungi 
has not been thoroughly established. 

In analyzing the data accumulated from the yearly wireworm census of 
a number of fields, an unaccountable reduction was noted in populations 
from year to year. Referring to table 11, if no mortality occurred during 
a year, the total population, beetles and larvae, would closely approximate 
the larval population of the previous year. For instance, in field 1 the 
total population (65) of the second-year crop of potatoes was 23 less than 
the number of larvae recorded in similar samples of the previous year. 
Similar reductions of 10 to 75 per cent were noted in six of seven cases, 
and indicate that considerable natural mortality occurs from year to year, 
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TABLE 11. REpDucTIONS OF WIREWORM POPULATIONS BY NATURAL FACTORS 
UNDER FIELD CONDITIONS 


® Reduction of population 
Field Crop Number of | Number of | Number of 
samples beetles larvae 
Number Per cent 
Nene 2 een ee Sod 
Potatoes 13 88 
Potatoes 13 42 23 ae 26.14 
Potatoes 13 6 9 8 34.78 
LE 85 tits Sod 
Potatoes 13 119 
Potatoes ie 19 83 ILA 14.29 
Potatoes i183 10 7 56 67.47 
Se ee a tes Sod 
Potatoes 13 Wail 
Grain 13 Bo 88 eC 0.0 
Potatoes 13 18 9 61 69.32 
Bi ee OPS ied oS culos Sod 
Potatoes 15: 214 
Potatoes 15 18 36 160 HET 


Although sampling errors may have been considerable, the magnitude of 
the decreases is such that sampling variations probably do not account 
for the reductions. The natural agencies responsible for the observed 
decreases are not known since dead larvae were seldom found in the field. 
Natural mortality is generally considered to be only partially effective in 
wireworm control, and artificial methods have to be uséd to reduce popu- 
lations. 


SUMMARY 


The importance of the potato-tuber-defect problem in upstate New 
York is indicated from field surveys made during 1931 and 1932. These 
surveys show that more than one-half of all the tubers examined were in- 
jured by insects, diseases, and the mechanical operations of harvest. 
Wireworm injury was one of the most important of the defects. 

Three species of wireworms are commonly found in potato fields. Of 
these three, the wheat wireworm (A griotes mancus Say) is the most abun- 
dant and injurious. The other two species, the eastern field wireworm 
(Limontus ectypus Say), and the corn wireworm (Melanotus sp.), while not 
as widespread as the wheat wireworm, are nevertheless injurious in many 
potato-producing areas. 

All portions of the potato plant, seed piece, stems, stolons, and tubers 
are subject to injury. Tuber damage as it affects the market quality of 
the crop is of chief concern to the grower. Wireworms burrow into the 
tuber flesh, leaving tunnels which cause excessive waste when injured pota- 
toes are prepared for the table. There area number of variations of wire- 
worm injury caused by growth of the tuber after injury or invasion by soil 
organisms into the tunnels. 

A study of the biology and control of the wheat wireworm was made 
during a six-year period from 1930 to 1936. The life cycle is three to four 
years in length. Eggs are laid in the soil from June to July and hatch in 
approximately three weeks. The wireworms grow slowly to larval ma- 
turity in two to three years. Pupation then occurs from late July through 
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August and concludes with the appearance of the beetles, which remain in 
their pupal cells over the winter. 

Infestations of wheat wireworms start in grass and sod crops. Potatoes, 
corn, and similar crops are not subject to new infestations. The common 
potato rotation in upstate New York includes a sod crop every third and 
fourth year. Potatoes generally follow the sod. The appearance of the 
beetles during the third and fourth years of the life cycle occurs simultane- 
ously with the sod crop in the rotation. Potato crops in this rotation are 
therefore usually infested. 

Marked reductions in wireworm populations and in resultant damage 
to potatoes followed elimination of the sod crop from the potato rotation. 
Continuous use of cultivated crops on infested fields reduced wireworm 
injury toa minimum after three years. The control of wheat wireworms 
by short rotations is not due to mechanical action of cultivation but 
rather to unfavorable conditions for oviposition and survival of the 
young larvae in cultivated crops. Such short rotations should include 
crops that can be tilled during the egg-laying period during June and 
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BIOLOGY AND CONTROL OF THE WHEAT WIREWORM, 
| AGRIOTES MANCUS SAY .! 


W.A. RAWLINS 


One of the most important potato problems of upstate New York is the 
production of tubers free of the blemishes which render them of poor 
marketable quality. In recent years consumer demand for better and more 
uniform potato grades has stimulated grower interest in careful grading 
and packaging. Consumer discrimination against inadequately graded 
potatoes and subsequent loss of many choice markets have focused growers’ 
attentions on potato defects, and their causes and measures of control. 

These defects may be either of an external or an internal nature. Dis- 
eases and physiological changes cause various internal disorders that are 
not commonly noted on the surface. Defects that cause “rough” potatoes 
are the result of insects, diseases, unfavorable growing conditions, and the 
mechanics of handling from digger to grader. 

A number of insects and allied forms feed on potatoes and produce 
various kinds of blemishes. In a previous publication (MacLeod and 
Rawlins, 1933) some of the more common injuries were illustrated and de- 
scribed in detail. Typical injuries were not always apparent in the field 
because one kind of defect was often masked by another. For instance, 
millipedes (Julus sp.) and scab-gnat maggots (Sciara sp. and Puxya 
scabet), commonly associated with potato scab, have been found to feed on 
and completely obliterate certain types of scab lesions. Their injuries are 
apparently of a secondary nature although there are reasons to believe 
that scab lesions are deepened or pitted by the invasion of millipedes and 
scab gnats. The scars, tunnels, and cavities caused by the feeding of 
wireworms and white grubs are chiefly primary; that is, without respect to 
other injuries. While each typical injury is distinct, the occurrence of 
many different types on the same tuber causes a confusing complex. 


FIELD SURVEYS 


A perspective of this tuber-defect problem may be obtained from field 
surveys made during the fall seasons of 1931 and 1932. With a number of 
departments cooperating in these studies and interested in particular 
phases of the problem, detailed and thorough investigations were made 
possible. Strictly from the entomological standpoint, it was essential to 
determine the factors concerned in the distribution of tuber defects and 
the causative organisms involved. The data obtained not only gave in- 
formation on the extent of the defect problem but also were used as a basis 
for experimental field work. , . 

The procedure of the survey was simple. Representative farms in the 
various potato-producing areas of the State were visited during harvest 
time and the tubers examined before being picked up in the field containers. 

1The material presented’ in this bulletin is a resume of a thesis offered to the faculty of the Graduate 
School of Cornell University, June 1936, in partial fulfillment of the requirements for the degree of doctor 
of philosophy. 
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At least twenty samples of five tubers each were selected at random and 
all the injuries were recorded as to severity and classification. In many 
instances where more than one soil type existed in the same field, data were 
collected for each type. 

Generally one or more kinds of injury were found in each field, and 
frequently tubers were damaged with a variety of injuries. The sum- 
marized records express in table 1 the relative proportions of the most 


TABLE 1. PERCENTAGES OF POTATO-TUBER DEFECTS FROM SURVEYS AT HARVEST 
TIME IN UpstaTE NEW YorK 


Summary for 1931 


County Number | Uninjured | Scabby Rhizoc- Wire- Gnats Millipeds 
of records tonia worms 
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Onondaga; us 8 56.4 9.5 17K tel 9.0 8.9 
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General average............... | aoa 15.6 22.6 20.8 10.8 9.6 


common defects, exclusive of mechanical injuries, present on the tubers 
examined. Inasmuch as a large number of fields in most of the upstate 
potato-producing sections were visited, the survey data accurately indicate 
the gravity of the defect problem at the beginning of the present investi- 
gations. 


For the two years 1931 and 1932, referring again to table 1, more than 
one-half of all the tubers examined were damaged by insects and diseases. 
Of these injuries, excepting Rhizoctonia which produces a superficial 
flecking on the surface of the tuber and is therefore not a severe defect. 
wireworm injury was the most serious and widespread. In the respective 
two years 18.7 per cent and 20.8 per cent of the tubers were injured by 
wireworms. The injury was quite generally distributed throughout the 
State, although it was more important in some counties than in others. 
Even within neighborhoods the amount of wireworm injury varied con- 
siderably from farm to farm. It has been a common experience to find 
heavily infested fields with seriously injured potato crops near or bordering 
fields that were comparatively free of the pest. 


THe WHEAT WIREWORM 


FIGURE 1. WIREWORM INJURY TO THE SEED TUBER 
The tunnel entrances can be seen on the uncut surface 
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WIREWORM INJURY TO THE POTATO PLANT 


The underground portions of the potato plant, seed piece, stems, stolons, 
and tubers are subject to wireworm attack. While injury is usually severe 
on all these parts, from the production standpoint damage to the tubers is 
the most noticeable and significant. The damage to tuber quality repre- 
sents a much greater loss to the potato grower than does reduction in yields 
caused by wireworms feeding on seed piece and plant. 


FIGURE 2, SEVERE INJURY TO THE POTATO SEED PIECE 
Wireworms tunnel and honeycomb the interior 
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Seed-prece mnjury 


Soon after planting, wireworms attracted by the seed pieces migrate to 
the potato hill where they immediately, enter the mother tuber (figure 1). 
Within a short time seed pieces become interlaced with numerous tunnels 
which, in cases of prolonged feeding, leave the interior completely honey-. 
combed (figure 2). The mother tuber remains attractive to the wire- 


FIGURE 3. A GIRDLED STEM OF A POTATO PLANT, CAUSED BY THE FEEDING OF WIREWORMS 
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worms until the flesh completely disintegrates. Even then, some larvae 
remain in the rotted spongy interior, which at this time probably contains 
very little food material. Wireworm feeding on the seed piece not only 
reduces the tissue in which are stored nutrients for plant growth but also 
creates entrance points for bacteria and rot fungi, thus promoting rapid 
seed-piece decay. 
Stem injury 

The stem is subject to attack from the time the sprout forms until the 
stalk becomes hard and woody. Injury is usually slight except in cases of 
heavy wireworm infestations. Much of the stem-feeding occurs after the 
seed piece has decayed. The wireworms are then no longer attracted to 
the seed piece and turn their attentions to more favorable food. Although 
slight scarring of the stem does not seem to cause any depression in growth 
of the plant, severe injury results in the girdling or severing of the stem 
(figure 3). Girdled plants make a stunted abnormal growth similar to that 
resulting from injury by Rhizoctonia disease or by mechanical abrasion. 
Many small irregularly shaped tubers are produced immediately below the 
soil surface and frequently aerial tubers form in the leaf axials (figure 4). 
Such hills are worthless. 


Tuber injury 

Since the tubers are the crop, tuber injury is the most important of the 
damage to potatoes and the chief concern to the grower. Wireworms bore 
into the tubers leaving scars and holes on the surface. The tunnels 
extend to varying depths into the tuber flesh and may be so numerous that 
the tubers are completely honeycombed. There are several types of wire- 
worm injury. Enlargement of the tunnels through continued tuber 
growth after injury or through invasion by soil organisms, causes variations 
from the typical and more familiar type of injury. For example, the tun- 
nels in newly set and rapidly growing tubers become enlarged with tuber 
expansion and appear as funnel-shaped cavities characteristic of early 
wireworm injury (figure 5, A). Tunnels made when the potatoes have 
matured appear on the surface as small, round, clean-cut holes. This 
injury, designated as the late seasonal type (figure 5, B), is most typical of 
wireworm damage. A third variation of injury is locally referred to by 
growers as pitting. Characteristic of pitting are the dark, ragged, canker- 
ous areas at the edges of the holes (figure 5,C), caused by the invasion of the 
tunnels by Rhizoctonia and other soil fungi. The term for this type of 
Wwireworm injury is loosely applied, inasmuch as any defect of a pitted 
nature, not necessarily caused by wireworms, is often called pitting. 
Certain other types of wireworm injury occur but are not common. 
Occasionally tubers are covered with numerous smal] “warts”, or galls 
(figure 5, D), resembling to some extent enlarged lenticles. These ‘‘warts”’ 
may be formed, as a response to wounding, through abnormal tissue growth, 
with the result that the edges of the tunnels protrude slightly. Miullipeds 
and scab-gnat larvae commonly enter wireworm holes and leave additional 
defects characteristic of their feeding. These various surface scars give 
injured tubers a rough, spotted appearance. However, it is the network 
of tunnels within the tuber which causes excessive and annoying waste 
when injured potatoes are prepared for the table. For this reason wire- 
worm damage is one of the most important of the tuber defects. 
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FIGURE 4, INJURY TO THE NEWLY FORMED TUBERS 
These tubers will be small, misshapen, and worthlesg 
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FIGURE 5. WIREWORM INJURY TO POTATO TUBERS 


A. Early injury C. Pitting 
B. Late injury D. ‘‘Pimples” 


WIREWORMS IN POTATO FIELDS 


Although 200 species of Elaterids have been recorded in New York 
State, only a few of these were commonly found in potato fields. The most 
abundant ones listed in order of their importance are the wheat wireworm 
(Agriotes mancus Say), the eastern field wireworm (Limonius ectypus Say), 
and the corn wireworm (Melanotus sp.). The abbreviated wireworm 
(Cryptohypnus abbreviatus Say), and the wireworm (Aeolus mellillus Say), 
occasionally were numerous but caused little or no damage to potatoes. 
In two instances while making wireworm surveys in potato fields, popu- 
lations of abbreviated wireworms were as high as five larvae in each potato 
hill, but no tuber injury was evident. Generally these wireworms occur 
with populations of the more injurious species or in similar habitats. 

Recent studies of the more common wireworms have quite clearly in- 
dicated that they differ considerably in life history and habits. This is 
important from the practical control standpoint because the most promis- 
ing and most practical control measures are based upon certain peculiarities 
in the habits of these wireworms. Therefore, control measures used against 
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one wireworm may not be effective against another species. Hence, it is 
important for potato growers to acquaint themselves with the distinguish- 
ing characters of these wireworms to properly diagnose their wireworm 
problems. Little difficulty should be encountered since the larvae of each 
species belong to a different and easily distinguishable group. or prac- 
tical purposes, color of the wireworm and the shape of the ninth, or last 
conspicuous, abdominal segment will serve as identifying characters. The 
wireworm larva has ten abdominal segments, the last of which is small and 
lies below the larger ninth segment. In actuality the ninth segment, when 
viewed dorsally, appears to be the caudal segment. The three important 
wireworms are illustrated in plate I and in figure 6, which indicate com- 
parative differences in larval characters referred to in the descriptions 
which follow. 


FIGURE 6. THE NINTH ABDOMINAL SEGMENTS OF THE THREE WIREWORMS MOST IN- 
JURIOUS TO POTATOES 


_ Left to right: corn wireworm (Melanotus sp.); eastern field wireworm (Limonius ectypus Say); wheat 
wireworm (A griotes mancus Say) 


Differences in the beetles are not so outstanding as in the larval stages, 
although size and shape are distinctive characters for those well acquainted 
with wireworms. Since many species are numerous during the egg-laying 
and flight period, identification of beetles should be based on careful tax- 
onomical examination. Some idea of the comparative sizes and shapes 
of the three important Elaterids may be obtained from figure 7. 


The wheat wireworm (Agriotes mancus Say) 


When full grown, the larva, or wireworm, is approximately three- 
fourths inch to one inch in length, slender, and a waxy light straw color. 
The caudal margins of each segment are somewhat darker than the re- 
maining portion of the segment; thus, the larva appears ringed. The 
pointed ninth segment bears two black eyelike spots, or invaginations. 
This latter character is prominent and easily distinguishable on all of the 
wireworms belonging to the Agriotes group. 
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FIGURE 7. BEETLES OF THE THREE WIREWORMS MOST INJURIOUS TO POTATOES 


Left to right: corn wireworm (Melanotus sp.), X3; eastern field wireworm (Limonius ectypus Say), 
X2}2; wheat wireworm (A griotes mancus Say), X3 


The beetle of the wheat wireworm is about one third of an inch in length, 
robust, and dark brown in color. The color varies somewhat from a light 
brown to almost black but is usually a dark shade. In the field, beetles 
are generally found near moisture under stones and clods of soil. They are 
rather inactive and are seldom noted moving about or in flight. 


The eastern field wireworm (Limonius ectypus Say) 


The eastern field wireworm, when mature, is also approximately an inch 
in length and is more robust than the wheat wireworm. It is darker in 
color, being a light tan. The ninth segment is distinctive. It is flattened 
dorsally and divided into two lobes, the points of which curve inward 
similarly to a pair of calipers. This larval character is found in a number 
of other species, and hence they may be confused with the eastern field 
wireworm. However, these other wireworms are rarely abundant and 
are not important as pests of potatoes. 

The beetle of the eastern field wireworm is approximately seven- 
sixteenths of an inch in length and dark brown in color. Males are usually 
somewhat smaller than the females and are more slender. This species is 
more active than the wheat wireworm and is often noted in flight. 


The corn wireworm (Melanotus sp.) 


The corn wireworm is the largest of the three species. It is more than 
an inch in length and glossy red brown in color. The ninth segment is 
flattened dorsally and slightly scalloped along its lateral margins. The 
beetle is slightly more than one-half of an inch in length and glossy dark 
brown to black in color. It is wedge-shaped because the elytra narrow 
gradually from the base of the wide thorax. This is a distinctive character 
of most of the beetles belonging to the Melanotus group. 
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Distribution 


These wirewcrms are widely distributed throughout the State in most 
potato-growing regions. Fortunately, few instances have been recorded 
of mixed infestations in which two or all three species were present in large 
numbers. Ordinarily, infestations are predominantly one species with an 
occasional wireworm of another kind. Ina few cases heavy populations of 
both wheat and corn wireworms were found in the same fields. To date, 
survey records show that eastern field wireworms are seldom intermixed 
with other species. Of the three wireworms, the wheat wireworm is most 
abundant and widely distributed, probably accounting for most of the wire- 
worm damage to potatoes in the State. 

The regions and soils infested by the various species of wireworms differ 
greatly. The wheat wireworm is usually found in the heaviest soil types, 
the silt and clay loams of the dairy-farming regions where sod crops are an 
important part of the potato rotation. Corn wireworms are found most 
abundantly in orchard and meadow sods that have been left standing for 
many years. Occasionally light infestations occur in fields that are ro- 
tated frequently with cropping systems that include clover and timothy 
sod. Eastern field wireworms infest sandy soils almost exclusively. This 
interesting relationship has been noted in fields with zones of light and 
heavy soil types. Infestations were restricted to the sandy soils, with the 
result that injury to crops on these areas was severe, whereas on the heavier 
soil areas injury was nil. 

Although ali the above-mentioned wireworms feed on potatoes, the 
amount of damage varies with the species. This is strikingly brought out 
from examinations made in many potato fields in western New York. 
This survey was made in 1934 as a study of the relationship of infestation 
to injury. Potato hills in a number of fields were selected at random, the 
injured tubers counted, and the soil sifted for wireworm larvae. When 
more than one species was found in a hill, that hill was discarded and not 
considered in the data. In summarizing the data (table 2), the numbers of 


TABLE 2. CoMPARISONS OF NUMBERS OF WIREWORMS IN RELATION TO FREQUENCIES 
oF Potato TUBER INJURIES 
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wireworms found were placed in four groups (1 to 2, 3 to 5, 6 to 9, and 
more than 10 wireworms to a hill). The data from knoll and low areas 
were recorded separately since wireworm populations and damage in these 
different sites make an interesting comparison. The amount of damage 
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caused by any one population group is expressed as a ratio of injured to 
uninjured tubers. Thus the ratio 1:10 indicates that one tuber in ten 
was injured by wireworms. Judged on this basis, wheat wireworms and 
corn wireworms were most destructive because they injured a propor- 
tionately greater number of tubers than did the eastern field wireworms. 
For example, 3 to 5 wheat wireworms to a hill injured two of every three 
potatoes, whereas the same number of eastern field wireworms injured 
only one of every five tubers. 

It is interesting too (table 3), that the knoll areas were only slightly 


TABLE 3. CoMPARATIVE NUMBERS OF FIVE SPECIES OF WIREWORMS IN HIGH 
AND Low AREAS OF PoTATO FIELDS 
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Species Total numbers of wireworms 
(360 hills) 

High areas Low areas 
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PAC OLU SHICHI SAVE ois OG. Lobe Cee ted, ELLE eae a ae 2 15 


infested with wheat and corn wireworms. Hill populations of more than 
1 to 2 wireworms were not found in these areas. Eastern field wireworms 
infested nearly all parts of the field although low areas generally had higher 
populations than had knoll areas. 


INVESTIGATIONS ON THE WHEAT WIREWORM 


The yearly losses from wireworms aroused intense interest on the part 
of growers for an intensive and long-time research program. ‘Therefore, 
investigations were initiated in 1930 with the establishment of a field 
laboratory near Gainesville in Wyoming County. During the following 
six years, laboratory and field studies were conducted on the wheat wire- 
worm and the material presented in this bulletin is the summary of these 
researches. 


HISTORY 


The wheat wireworm originally inhabited the forests and grasslands 
before the advent of the intensive agriculture of today. It is probably one 
of the oldest pests of potatoes and was frequently mentioned by entomol- 
ogists and agriculturists in their early writings. In these accounts they 
summarized the then meager and fragmentary knowledge of the biology 
and control of wireworms, and suggested further methods of control which 
had proved of value for some of their correspondents. Although much of 
this information was not based upon careful investigations, many of the 
observations have been confirmed through later experiments. Many of 
the early wireworm “‘remedies’”’ have been handed down to the present day 
and are often mentioned as valuable adjuncts to the wireworm-control 
program. The use of salt, for instance, was highly regarded years ago for 
repelling or killing wireworms and is still suggested by many growers as 
beneficial. However, careful experiments have definitely shown that salt 
has no value against wireworms except in amounts toxic to growing crops. 
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The first extensive researches were undertaken by Comstock and 
Slingerland (1888, 1891), and their results were published in the first 
bulletins issued by the Cornell University Agricultural Experiment Station. 
After engaging in a large number of carefully executed experimental trials 
they regretfully reported that their experiments had ‘“‘failed to discover a 
single satisfactory method of protecting seed, or of destroying immature 
wireworms in the soil.”’ 

Experimental work then lapsed for some years until resumed by Hyslop 
(1915-1916) who contributed to the knowledge of lite history and control. 
More recently Hawkins (1936) conducted many and extensive studies on 
the wheat wireworm in Maine and summarized his results in a detailed 
bulletin from that Station. Wireworm work was again resumed in New 
York State with the inception of the present project in 1930, the results of 
which are similar to those published by Hawkins. 


BIOLOGY OF THE WHEAT WIREWORM 
EGG STAGE 


The tiny pearly white eggs (figure 8, A) of the wheat wireworm are laid 
in crevices of the soil, or under stones and surface debris. They are nearly 
spherical in shape, unless distorted when squeezed between soil particles 
in the process of oviposition. The eggs are very small, 0.5 of a millimeter, 
or approximately 1/50 of an inch, in length, and 0.45 of a millimeter in 
width. 

When the eggs are first laid they are covered wit a coating of sticky 
material which cements soil particles to the egg coverings. In such cases 
it is practically impossible to distinguish eggs covered with soil from small 
soil particles. Hence, it is difficult to find the eggs in oviposition cages 
and in the field. 

To overcome this difficulty it is necessary to wash soil containing the eggs 
through a 60-mesh sieve, which is fine enough to retain the eggs. A gentle 
stream of water is carefully applied to avoid forcing the eggs through the 
screen or causing injury. The eggs are then sorted from the debris and 
lifted out by a blunt dissecting needle or by a camel’s hair brush. 

A flotation method is useful, especially in field work where large soil 
samples are handled. The debris and eggs remaining after thorough 
washing of the samples are mixed with a strong solution of either common 
salt or magnesium sulfate. The eggs float on the surface of the saline 
solution and are then readily separated from soil particles, which settle 
rapidly to the bottom. The eggs should be washed free of the salt to avoid 
injury to the developing embryos. 

After removal of the eggs from the water they may be dried by a short 
exposure to dry air. However, they are so extremely susceptible to 
desiccation that exposures of one-half hour to dry air or soil will cause the 
eggs to lose moisture and collapse. They are then no longer viable. 

Determination of hatching is difficult when the eggs are mixed with 
soil. Because of their small size, magnification is necessary and the separa- 
tion of newly hatched larvae from the soil mass is time-consuming. A 
satisfactory method of observing the eggs and at the same time protecting 
them from molds is to keep them under water. Eggs hatch normally 
under water and the young larvae remain alive from two to three days. 
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FIGURE 8. EGGS AND LARVAE OF WHEAT WIREWORM 


A. The eggs are tiny and pearly white ( X8) ; ; 
B. The characteristic black eyelike spots can be seen on the ninth abdominal segment of the larva 


(X24) 

Under temperatures prevailing in the field laboratory, the eggs hatched 
after periods varying from 22 to 28 days. The average incubation period 
was approximately 25 days. For each batch of eggs laid during a 24-hour 
period, two to four days elapsed between the beginning of hatching and 
the end. 


LARVAL STAGE 
Wireworms in the first year 


Young larvae upon hatching are milky white in color and exceedingly 
small, measuring 1.5 to 2 millimeters in length. They grow slowly during 
the first year, attaining a length of from 3.5 to 6 millimeters. This is a 
noticeable variation in size and occurred even in laboratory-reared pop- 
ulations of the same approximate age. Measurements of first-year wire- 
worms taken from field samples were found to follow the usual dist ribution 
curve with an average at approximately 4.5 millimeters. 

Wireworms in the second year 

During the second year the wireworms grow more rapidly and are par- 

ticularly injurious at this time. Molting in the field occurred chiefly 


during two periods, in the spring (May and June), and again in the fall 
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THE THREE WIREWORMS MOST INJURIOUS TO POTATOES 
ectypus Say); 


Left to right: corn wireworm (Melanotus sp.); eastern field wireworm (Limonius 
wheat wireworm (Agriotes mancus Say) 
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(August and September). During the molting periods larvae cease feed- 
ing and become quiescent while the new cuticule is forming. 

At the end of the second year, variations in larval size are still evident. 
This is shown from measurements taken on wireworm populations found 
in two fields on the same farm, one cropped to potatoes and the other in 
sod. Infestations in both cases started in sod the two years before, and 
only the second- and third-year wireworms were considered in the measure- 
ments. ‘The wireworms found at harvest time in the potato field measured 
9 to 20 millimeters in length (figure 9), a spread of 11 millimeters. Most 
of the larvae were in the larger intervals, 15 millimeters and above. Wire- 
worms in the sod, exclusive of the current season’s infestation, varied in 
size from 6 to 18 millimeters. The greater proportion of the population 
was between 8 and 13 millimeters. This bit of evidence indicates that 
some crops influence the growth of wheat wireworms and thus may in- 
fluence the length of the life cycle. This presents an interesting problem 
that may be of significance in planning control measures. 


Wireworms in the third year 


Most of the larval growth, provided conditions are favorable, takes 
place during the second year. Previous to pupation in the third year, wire- 
worms are 15 to 22 millimeters in length. However, size is not a true 
criterion of maturity, as judged by the onset of pupation. In both labora- 
tory-reared and field populations only a portion of the third-year wire- 
worms pupated. The remainder required a fourth year ef growth before 
transformation. It is possible that a few individuals may require five years 
for full larval development. 


Hibernation 


During the winter months, wireworms hibernate at varying depths in 
the soil. Although there is a slight migration downward in the soil, many 
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FIGURE 9. SIZE VARIATIONS OF SECOND- AND THIRD-YEAR WIREWORMS FROM POPULA- 
TIONS IN FIELDS PLANTED TO CLOVER-TIMOTHY SOD AND TO POTATOES 
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of the wireworms remain within the frost zone. In many instances wire- 
worms found in frozen soil revived and appeared normal. Many workers 
have reported that exposures to extreme cold temperatures will kill wire- 
worms. However, such temperatures are seldom reached during the 
normal winter even in the frost zone. Early in the spring the wireworms 
move upwards to feed on available plant roots. When the topsoil is moist, 
wireworms are often found under stones and surface debris. 


Food and food plants 


Wireworms are indiscriminate feeders. Their food consists of the under- 
ground parts of living plants and, according to many authorities, it also 
includes humus and small soil-inhabiting animals. The list of food plants 
is almost an endless one. Injury is particularly severe to sprouting seeds, 
seedlings, transplants, roots, and tubers. Crops severely injured are 
usually designated susceptible, as distinguished from immune crops, which 
are able to withstand wireworm attacks without loss or damage. 


The role of humus as food for wireworms is a controversial question. 
Some investigators believe that the decaying organic material of the soil 
is a predominant part of the wireworm diet. In fact the use of farmyard 
manure and green-manure crops has been suggested as a means of reducing 
injury, since it was believed that wireworms attack growing plants only in 
the absence of humus. However, wheat wireworms have caused severe 
damage to potatoes in soils well supplied with organic matter. 


The food of the newly hatched wireworm is composed chiefly of the 
succulent underground parts of living plants, the roots, stems, and tubers. 
Although humus is abundant in soils infested by wheat wireworms it is not 
important in their diet. Newly hatched larvae fail to survive in these soils 
unless roots of growing plants are available for food. If these newly 
hatched larvae ingest particles of humus they are either unable to utilize 
this material as food or the humus does not contain enough food substance 
to support life. 


The older second- and third-year larvae are considerably more resistant 
to starvation than are newly hatched wireworms. Individuals have re- 
mained alive in soil without growing plants for at least two years, but 
larval growth was apparently static during this time. However, a high 
mortality occurred during the first year of the starvation period and only a 
few of the original number remained alive when the experiment was dis- 
continued. 


PUPAL STAGE 


A few days previous to pupation during the latter part of July and 
throughout the month of August the mature wireworms cease feeding and 
construct their pupal cells (figure 10, A). Byrolling and twisting movements 
the larvae form small cavities large enough to accommodate the pupae. 
The larvae then become quiescent, and within a short time transform to 
white wax-like pupae which bear a close resemblance to the beetles in size 
and shape. From this apparently lifeless form the beetles emerge in 
approximately two weeks. Unless disturbed they do not venture from 
their pupal cells until the following spring. 
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FIGURE 10. PUPAL AND ADULT FORMS OF THE WHEAT WIREWORM 


A. Pupa (X4) 
B. The dark-brown adult, or click beetle ( <6) 


ADULT STAGE 


The beetles, known as click beetles, or skip jacks, because of their ability 
of springing into the air when turned on their backs, leave the pupal cells 
as soon as the soil warms up in the spring and make their way to the surface 
during late April and May (figure 10,B). They are not ordinarily noticed 
in the field unless special efforts are made to collect them. Beetles emerg- 
ing in cultivated fields hide under stones, soil clods, and other surface 
objects, where they collect in large numbers especially during the mating 
season. In sod and grasslands the beetles find shelter in the crowns of the 
plants and in crevices in the soil. The heavy cover of sod and grass offers 
so many hiding places for the beetles that they are difficult to find except 
by sweeping with an insect net. 


Migration 


Wheat-wireworm beetles are most active during warm days when the 
temperatures are above 85° F. They are not’so active, however, as many 
other Elaterids. In cultivated fields an occasional individual may be 
seen during the daytime running from one place of concealment to another. 
Sometimes they are noticed perched on stones or clumps of soil. Spas- 
modically they make feeble attempts to take flight. 

During warm days of May and June large numbers of the beetles may 
be conveniently collected from sod and weedy growth in infested fields. 
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A large proportion of these are males. Upon close examination they are 
found resting on the stems and foliage of the vegetation. When disturbed 
they immediately fall to the ground and disappear into the foliage cover. 
Observations have been made many times of beetles resting on foliage and 
flowers, but no evidence of feeding has been noted. In cages the beetles 
chew the cut edges of grass clippings and apparently ingest some of the 
pulpy material. They also feed voraciously on sugar syrup, molasses, and 
honey. 

On a few occasions wheat-wireworm beetles were noted in flight. The 
evidence indicates, however, that they are not active fliers and probably 
migrate very little by flight. Beetles were seldom taken in sweepings on 
bushes and shrubs along woodlands and fence rows bordering infested 
fields. Other species of the genera Limonius, Ludius, and Melanotus are 
common on wild cherry, blackberry, and other shrubs. Beetles captured 
on tanglefoot traps were chiefly of these species. The traps were con- 
structed of hardware cloth tacked to frames and mounted on posts four to 
five feet from the ground. Tanglefoot was liberally applied to the wire 
cloth to make a sticky surface. Beetles flying against the tanglefoot were 
captured and retained on the screens. The summarized catch records of 
table 4 indicate that wheat-wireworm beetles are not as active fliers as the 
other species. 

Beetles are extremely susceptible to desiccation and succumb when 
exposed to long periods of dry air or soil. They are usually found in moist 
places close to the soil surface. For this reason fields covered with vege- 
tation are more favorable to adult life than are cultivated fields. Many 
investigators have suggested that the beetles migrate to grasslands for 
oviposition. Observations by the writer have not intimated such a mi- 
gration. 


TABLE 4. TANGLEFOOT-TRAP RECORDS OF ELATERID BEETLES CAPTURED 
IN 1934 AND 1935 


Crop in field Numbers of Numbers of 
Number of trap in which trap Agriotes mancus other species 
was located beetles captured captured 

1h ec et See Mey at So ea Se a eid ee LS eae Sod 0 2 
LE OE URN See ANRC: oar on a Re a Oe Sod 0 14 
AS RAC ARR MIE, Saye PON AA Rien cobra erate § SNS a a hg Yeuencee Sod e 65 
cS ead RE Geet eR SR PE ETE ee ake ee Oats 3 7 
CCAM EA © cine Okie RN tenths cee Rn diet hc cictn es Potatoes 0 45 
Gites caterer te sla, Vance sneco Riess ie Amoi See au sien Slam ae eherre Potatoes 0 12 
GUL eos RAMEE RR RN SAE EN EL A alkk aM GLE 8 144 


The attractiveness of moisture and places of concealment provided a 
means of collecting beetles in fields frequently tilled by harrow or cultivator. 
Baits similar to those suggested by Comstock and Slingerland (1891) were 
used. These baits consisted simply of a handful of grass or weeds placed 
on moist soil and covered with a shingle. During the night the beetles, 
attracted by the baits, congregated in the foliage and were collected the 
following day. This method of collecting beetles works very well for 
cultivated fields but is ineffective in sod and grasslands. 

Beetles were present in large numbers on cultivated fields during the 
egg-laying period as long as moisture conditions were favorable. A 
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thorough survey of two fields by the use of baits showed that beetles did 
not migrate from infested areas to those uninfested. As mentioned before, 
infestations of wheat wireworms are spotted. They occur chiefly in the 
low portions of the field. The collection data for the two fields show that 
the beetles do not migrate from the low areas of the fields to the knolls, 
which are relatively free of wireworms. 

This is not surprising since beetles migrate chiefly by running over the 
soil surface. The distances traversed are therefore limited. This is 
brought out in an experiment designed to obtain further information on 
beetle migration. A large number of marked beetles were released on a 
cultivated field and allowed to disperse. Daily bait catches were examined 
for marked beetles during the period of beetle activity. More than halt 
of the beetles released were again captured in the numerous baits surround- 
ing the point of release. The longest recorded distance traveled by the 
beetles was about eleven yards. 

Bait records taken in three fields during the years of 1934,and 1935 shed 
some light on beetle activity. The spring of 1934 was marked by a short- 
age of rainfall, whereas precipitation was more plentiful in) 1935. 

In 1934 the topsoil surface dried out quickly, especially after cultivation. 
When the soil had dried out, unfavorable conditions prevailed and the 
beetles disappeared. After the start of egg-laying in the laboratory 
(table 5) on June 10, only one beetle was captured in the traps. Dead 


TABLE 5. Bart-TRAP RECORDS OF WHEAT-WIREWORM BEETLES 
IN A CULTIVATED FIELD, 1934 


Date of baiting Number of Observations 
beetles 

IVE AW ro rgscr ne hie tain eyareaectnan se oat os 146 Soil moist; beetles under stones and lumps of soil 
NGS SS (Bee Neer ge RCIA ac cc eC CU oa ne oe WD Same as above 
i Robe oy Pe 2PM Pa eo et een RP eet ara 176 Field harrowed; soil drying out 
(Shs Co a ee SO aU ee Patan Pec eae ce Re 34 Soil very dry 
priate oak asians re ee ute. ne esa ® oa Egg-laying began in laboratory 
Pirde Dosage det) to Se hans eae ey 1 Potatoes planted; topsoil very dry 
EP Ka ce HT pt ree eit 2c fe El des 6 0 Plants above ground; weede 


beetles which had apparently succumbed from desiccation were found under 
stones and under the piles of dried grass thrown aside after use in the baits. 
This would explain the absence of beetles in the baits after June 5, at which 
time the topsoil was very dry. 

In the spring of 1935 rains were frequent and the seasonal rainfall was 
normal. ‘The soil surface did not dry out so thoroughly as in the previous 
year, even with a number of cultivations. Beetles were collected in traps 
throughout June after egg-laying had started (table 6). Dissection of 
female beetles at each collection indicated that they had laid nearly all of 
their eggs at that time. In this instance, at least, migration of beetles to 
grasslands for oviposition was not substantiated. 


Oviposition 


Eggs are deposited in the soil either singly or in groups. In laboratory 
cages, the females place their eggs in cracks and crevices of the soil and 
under surface objects. No attempts are made by the beetles to burrow 
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TABLE 6. Bait-TrAapP RECORDS OF WHEAT-WIREWORM BEETLES IN Two 
CULTIVATED FIELDs, 1935 


Field 1 
Date of baiting Number of Observations 
beetles 
INDY oS eben alate: 163 Soil moist ; ‘ ; 
WMATIO SA eiehe se pepeces kee nctene 189 Soil drying out slightly; egg-laying started June 6 in laboratory 
HUINEMIS Feo cew we 6 we eee 201 Same as above 
ol fibb oy skal lcs ites same ot bela OL 701 Soil moist 
MAING aU ateatn eos 6 eee. ata 21 Soil moist 
MALLY eee ait eat cae 8 Soil moist 
Field 2 
INGA 20 ee aah Pare Sar | 16 Oats planted in this field; soil moist ; 
TIT Crea eerie re eo a Sele 94 Soil moist; egg-laying started June 6 in laboratory 
OTOL te ieee hi Min eee 24 Soil moist throughout the baiting period 
PI AIMe 2 Dee tter: athe at pea 12 
Wy Fobayene AGT: easy tate ween ioe 12 
Leeds med thee. aact ern 6 


deeply into the soil as do some other Elaterids. The eggs are usually de- 
posited in the upper one-half inch of soil. 

The number of eggs laid by single female beetles varies considerably 
under laboratory conditions. For ten individuals, the maximum number 
laid was 176 and the minimum number was 48. The average number was 
104.9. Considerable difficulty was experienced in obtaining data on egg- 
laying because most of the female beetles died before laying all of their 
eggs. Beetles collected early in the spring did not oviposit unless fed on 
sugar solutions. Food appeared to be necessary during the oviposition 
period. However, the food requirements for the beetles is incompletely 
known at the present writing. 


SUMMARY 


The story of the life history is graphically indicated in figure 11. Beetles 
of the wheat wireworm leave their pupal cells early in the spring and appear 
on the soil surface during a period from May to late July. Eggs hatch in 
approximately three weeks. The young wireworms grow very slowly the 
first year, barely measuring a quarter of an inch in length by fall. Growth 
is most rapid during the second year. Some of the wireworms reach ma- 
turity and pupate during the third year of the life cycle. The remaining 
larvae transform to pupae the following year. Pupation occurs in late 
July and August. The final transformation to the beetle stage two weeks 
after the start of pupation completes the life cycle. The interval of time 
between the appearance of generations is three to four years. 


CONTROL MEASURES FOR THE WHEAT WIREWORM 


The efforts of entomologists have been directed towards efficient and 
practical methods of wireworm control since the beginnings of applied 
entomology. In a comprehensive review, Thomas (1930) briefly summa- 
rized the present knowledge of wireworm control, as included in more than 
two hundred references contributed from all parts of the world. A survey 
of this mass of literature reveals a wide diversity of ideas and considerable 
conflicting opinion. This is not surprising since the practical success of 
any control measure depends upon a complexity of factors which differ 
with wireworm species, crops, climates, and agricultural practices. 
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FIGURE 11. LIFE HISTORY OF THE WHEAT WIREWORM 


Measures recommended and employed for the control of wireworms are 
as varied as they are numerous. Such methods employ the use Of ay)son 
fumigants and sterilizers, (b) seed protectants and repellents, (c) and 
cultural practices. Soil fumigants and sterilizers such ‘as cyanides, chloro- 
picrin, dichloroethyl ether, and others are injected into or mixed with 
infested soil. The toxic gases released rid the soil of the wireworms and 
other noxious organisms. Soil fumigation should be extremely practical 
because it would lend itself to most conditions and most of the soil fum1- 
gants have been found effective and useful. However, fumigating the soil 
is not practical for potato growers in New York and is therefore not recom- 
mended. Some of the objections to soil fumigants are their cost, me- 
chanical difficulties in application, and toxicity to the crop. 

Seed treatments with poisons and repellents have not proved of any 
value. Many of these materials quickly lose their repellency before the 
sprouts develop resistance to wireworm attack. The protection of the 
potato seed piece does not protect the developing tubers after the mother 
tuber has disappeared from decay. Very few substances used as seed 
treatments are either repellent or toxic to wireworms. 


CULTURAL AND ROTATIONAL PRACTICES 


Cultural and rotational practices are among the oldest and most com- 
monly recommended methods for control of the wheat wireworm. Some 
of these practices are extremely effective in reducing damage and are prac- 
tical because they can be fitted into the general farming systems. Wire- 
worm control through proper revision of the potato rotations is being 
effectively used by growers. 

The abundance of wheat wireworms in grasslands and long-standing sod 
crops has been often noted by investigators and potato growers. As 
early as 1867, Fitch (1867) in his eleventh entomological report stated that 
‘it may be received as an axiom that wherever grass will grow the wire- 
worms may be found for the roots of the various species all afford sufficient 
nourishment for their support.’’ He then recommended that farmers 
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follow meadows or sod with at least three years of cultivated crops before 
planting corn or potatoes. Many other workers since that time have 
suggested that the best method of control for the wheat wireworm is con- 
tinued cultivation of infested fields. 

One of the common potato rotations in New York, particularly in dairy- 
farming regions, includes three crops, sod (clover and timothy), potatoes, 
and spring grain. This rotation cycle requires three to four years for com- 
pletion. Although the progression and kinds of crops vary from farm to 
farm, potatoes usually follow sod or hay crops. This system is well 
adapted to dairy-farming and is commonly used by the growers with small 
acreages. On the large potato farms potatoes are planted continuously or 
rotated with green-manure soil-building crops. Long-standing and forage 
crops are not included in these short, more intensive rotations. 

In the study of the relation of rotations to wireworm infestation it was 
necessary throughout the work to obtain representative populations 
present in each crop of the rotation system. Hence a large number of soil 
samples were examined for wireworms. The soil was sifted through several 
screens to facilitate collection of even the smallest individuals. Although 
this method was slow and laborious, it was found most effective for the 
field conditions in western New York. At the time of sampling in Septem- 
ber and October the wireworms were usually in the upper eight inches of 
soil. After the wireworms were collected, they were measured and placed 
in the following classes: first year (3 to 6 millimeters in length), second year 
(7 to 15 millimeters), and third year (more than 16 millimeters). While 
larval length is not a positive criterion of age, this system of measurement 
was sufficiently accurate to meet the needs of field work. 


At the outset of the investigations a number of farms were selected for 
the study of relation of farm crops and rotations to infestation. Through 
cooperation with the owners, changes in cropping systems and sequence 
of crops were made when necessary for observation and detailed study. 
The area of the fields was from 5 to 20 acres, and according to the growers 
had been infested with wheat wireworms for many years. 


FIELD CROPS AND WHEAT-WIREWORM INFESTATIONS 


The results of the preliminary field studies show a very definite relation 
between the crop and the incidence of infestation. In summarizing the 
data in table 7, the crops surveyed for wireworms are placed in sequence as 
they occur in the rotation. The first-year larvae occur almost exclusively 
in sod. Sod crops remaining for a second year are again infested during 
the second season. Wireworm infestations did not start in either potatoes 
or spring grain, since these crops are comparatively free of first-year larvae. 
The larval population in potatoes following sod consists predominantly of 
second- and third-year wireworms. <A year later in the spring-grain crop 
most of the wireworms in the population are either in the large-size group 
or have matured and transformed to beetles. The appearance of beetles 
the next spring will then coincide with the hay crop seeded in the spring 
grain. In these rotations, sod appears as a crop every third year (3-year 
rotation), or third and fourth year (4-year rotation). With the completion 
of the wireworm life cycle in three to four years, potato rotations which 
include sod every third and fourth year are continuously reinfested, 
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TABLE 7. RELATION OF THE COMMON ROTATION SYSTEMS IN WYOMING COUNTY TO 
WIREWORM POPULATION AND SIZE OF WIREWORMS 


Year Crop Total Beetles Third-year | Second-year | First-year 
population larvae larvae larvae 
LOS Otero a ers Sod 
ara ees is =o sie Potatoes 
OSD tae ea; Grain 
J RORY nr wee Bae Nea ae Sod 465 43 59 14 349 
LOSOR Mees Che. Sace Potatoes 
LOSI See he, ae Grain 
OR SE Soe ape Sod 
LOSS wrath: Ree ee Potatoes 1025 22 625 Sal a 
TOS O Areersencseien Grain 
POSE ee ee mons oie Sod 
OS 2 ee tere att fete Potatoes 
ROR 4a Ge eee ae ae Grain 43d 233 437 63 0 
ROS OR tn oe Potatoes 
WO See ee ore aeh te Grain 
OSD promi nck: seems So 
LOS Soa eA eat ses Sod 542 9 26 245 262 


SUSCEPTIBILITY OF CULTIVATED AND SOD PLOTS TO INFESTATION 


The relative susceptibility of cultivated and sod fields to infestation is 
shown from a series of small-plot experiments. Small areas in six sod fields 
were plowed, fitted, and planted to crops such as potatoes, beans, and grain, 
referred to as cultivated crops. These plots alternated with sod plots of 
the same size and were replicated. In the fall representative soil samples 
were examined, and wireworms measuring 3 to 6 millimeters were recorded 
and considered as first-year larvae. A striking contrast of populations in 
the sod and cultivated plots may be noted from table 8. The number of 


TABLE 8. A CoMPARISON OF FIRST-YEAR-WIREWORM POPULATIONS IN SMALL PLOTS 
PLANTED TO SOD AND CULTIVATED CROPS 


Number of | Number of | Number of | Population 
Field Crop replications samples first-year per acre 
larvae 

1 SERRE Hae Ved ee eerie Gr ee Sod 4 29 139 Oo 202 

Cultivated 4 29 1 376 

Pic RR: Diba Boga ee WOR CLT CR RE SATE A Sod 3 18 65 39,204 

Cultivated 3 18 0) 0 

Sy Mea ley PEO Rosner Mefeedia atte ee Sod 4 20 109 60,984 

Cultivated 4 20 3 1,612 

AE ngs ae tA ohenTe ON, Peas othe teas Sod 2 20 182 100,188 

Cultivated 2; 20 2 1,089 

ii eet OR EEG ie rar OR erie kr Sod 2 26 91 50,529 

Cultivated 2 te 0) 0 

yeh os ca cyt SEA SOG Ee deae CER ROMER Spr Sod 2 MPs 234 284,447 
Cultivated 2 


8 14 25,700 


a 


first-year wireworms in the sod plots was many times the populations in 
corresponding cultivated plots. 

As is sometimes the case, it is possible that these small-plot experiments 
did not give a true picture of what would happen under average field con- 
ditions. As mentioned previously, beetles migrate short distances by 
crawling over the soil surface. Beetles emerging on the small cultivated 
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plots probably moved to more attractive shelter in the sod plots. In large 
areas the beetles remained on the fields during the egg-laying period as 
was the case in the spring of 1935. There was then a question of reinfes- 
tation in these fields in which sod had been eliminated from the rotation. 


MODIFICATION OF THE POTATO ROTATIONS 
Reduction 1n wireworm population 


It is therefore of interest to trace the trends of wireworm populations in 
fields with modified rotations. Four severely infested potato fields were 
subsequently cropped continuously with potatoes or spring grain. One 
heavily infested area in each field was sampled for a number of years fol- 
lowing the heavily populated sod. Different but comparable sampling 
methods were used in the two crops to allow for differences in the dis- 
tribution of the larvae in grain and hill crops. The census figures sum- 
marized in table 9 show rapid decreases in wireworm populations follow- 


TABLE 9. CULTIVATION OF INFESTED FIELDS AS AFFECTING THE WIREWORM 
POPULATIONS AND REINFESTATION OF THOSE FIELDS 


Number of Number of 


Field Year Crop Number of | Number of | mature and first-year 
samples beetles second-year larvae 
larvae 
Tp chen tai at vba ARMS eee fees 1929 Sod 
1930 Potatoes Les 1 119 0 
1931 Potatoes 13 19 83 0 
1932 Grain 13 10 17 0 
1933 Potatoes 13 0 3 0 
DN Cre Ce see 1930 Sod 13 
1931 Potatoes iltes 1 88 0 
1932 Potatoes 13 42 23 0 
1933 Potatoes 13 6 9 1 
1934 Potatoes 13 2 3 0 
1935 Potatoes 13 0 1 0 
CURRY PCE Rae 1931 Sod 20 
1932 Potatoes 20 Ss 96 0 
1933 Potatoes 20 ae 35 0 
1934 Potatoes 20 ae 6 0 
1935 Potatoes 20 Ay 2 0 
PE ea chiiss hc bakin, vista oe 1929 Sod 13 
1930 Potatoes 13 0 121 0 
1931 Grain 13 33 88 0 
1932 Potatoes 13 18 9 0 
1933 Grain its} 0 2 2 


ing modification of the rotation by continuously planting either potatoes 
or spring grain. After three years from the sod crop, the wireworm popu- 
lation had practically disappeared. These fields were not reinfested by 
new generations of wireworms. Normally reinfestation takes place every 
third and fourth year coincident with the sod crop. 


Reduction in wireworm injury to potatoes 


A decline in the wireworm populations following the elimination of sod 
from the potato rotation is correspondingly reflected in the injury. The 
heavy infestations of wireworms which had originated in the sod crop 
caused severe injury to the first crop of potatoes. Injury decreased sharply 
thereafter and became practically nil after three years of cultivated crops, 
as indicated in table 10. 
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TABLE 10. REDUCTION OF WIREWORM INJURIES TO POTATO TUBERS FOLLOWING 
ELIMINATION OF SOD FROM THE ROTATION 


Field | Year Crop Per cent of injury 
to potato tubers 
| PRs PRA era NC eee Mi EERE A cr a Pt Reng IS coe Gh aa ken oN, 1929 Sod 
1930 Potatoes 92.0 
1931 Potatoes W757 
1932 Granites ae es ee es 
1933 Potatoes 0.04 
BD a te Sate Cle a Bre AC ce Oe ae grees crates re 1930 Sod 
1931 Potatoes 85.0 
1932 Potatoes 4.0 
1933 Potatoes 0.75 
1934 Potatoes ike 
SOS Og de pad eeiram y NORRIE FH Coe in Lh a ia ae GPari 1931 Sod 
1932 Potatoes ad 
1933 Potatoes Sifoll 
1934 Potatoes 2.8 
1935 Potatoes 2.04 
Yl Ne gS PG een vs Kai 1 oR ON Sa peaO w e L Se oeNar 1929 Sod 
1930 Potatoes 100.0 
1931 Grains a Sclh ee aihe tec: 
1932 Potatoes 10.4 


1933 Graineeoys |e” Sn aeons 


Present rotation projects 


The studies on the relation of rotation to wireworm injury has been 
expanded to include other insects, diseases, yields, and other phases of 
potato-growing. The Departments of Vegetable Crops, Plant Pathology, 
and Agronomy, at Cornell University, are cooperating in these projects, 
started in 1936 and located in three widely separated areas of the State. 
One plot field is near Malone in northern New York, another in Genesee 
County, and the third in Steuben County. 

Nine different rotation systems are being compared in each plot field. 
Each experiment includes a large number of small plots covering approxi- 
mately four acres. An airplane view of the plots in Steuben County is 
shown in figure 12. 

Heavy infestations of wheat wireworms are present in two of the experi- 
ments. Results of tuber injury to date confirm the previous work as re- 
ported in this bulletin. Infestations start in the clover-timothy plots and 
potatoes planted in these plots are severely injured. The short rotations 
that do not include sod have not been susceptible to infestation and the 
amount of wireworm damage has been low as compared with the injury in 
long rotations. 


NATURAL ENEMIES OF THE WHEAT WIREWORM 


The efficiency of natural enemies in reducing wireworm infestation is 
difficult to evaluate under field conditions. Wireworms in their sub- 
terranean habitat are not only admirably protected from their enemies but 
are also concealed from observation. It is therefore difficult to determine 
the agencies responsible for natural reduction under field conditions. 

Wireworms are, however, subject to destruction from parasites and 
predators. Birds and predacious insects prey on all stages of Elaterids, 
particularly the beetles during the flight period. Parasitism is commonly 
reported in the beetles. Disease is troublesome in rearing cages, some- 
times destroying entire populations. Several fungi have been isolated 
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FIGURE 12. AERIAL VIEW OF THE POTATO-ROTATION TRIALS ON THE FARM OF C., D. 
WOLCOTT AND SON, COHOCTON, NEW YORK 
The experimental plots cover an area of approximately four acres 


from diseased specimens but apparently the pathogenicity of these fungi 
has not been thoroughly established. 

In analyzing the data accumulated from the yearly wireworm census of 
a number of fields, an unaccountable reduction was noted in populations 
from year to year. Referring to table 11, if no mortality occurred during 
a year, the total population, beetles and larvae, would closely approximate 
the larval population of the previous year. For instance, in field 1 the 
total population (65) of the second-year crop of potatoes was 23 less than 
the number of larvae recorded in similar samples of the previous vear. 
Similar reductions of 10 to 75 per cent were noted. in six of seven cases, 
and indicate that considerable natural mortality occurs from year to year. 
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TABLE 11. REepucTIONS OF WIREWORM POPULATIONS BY NATURAL FACTORS 
UNDER FIELD CONDITIONS 


Reduction of population 
Field Crop Number of Number of Number of 
samples beetles larvae 
Number Per cent 
1 on hee Sod 
Potatoes 13 88 
Potatoes 13 42 23 23 26.14 
Potatoes 13 6 9 8 34.78 
De. 2 ns) Saree aa Sod 
Potatoes 13 119 
Potatoes 13 19 83 U7 14.29 
Potatoes 13 10 il7/ 56 67.47 
SHE tite e dicie seh Sod 
Potatoes 13 121 
Grain ihe: 33 88 0) 0.0 
Potatoes tS 18 9 61 69.32 
7, at en NS lee Sod 
Potatoes 15 214 
Potatoes 15 18 36 160 HELE 


Although sampling errors may have been considerable, the magnitude of 
the decreases is such that sampling variations probably do not account 
for the reductions. The natural agencies responsible for the observed 
decreases are not known since dead larvae were seldom found in the field. 
Natural mortality is generally considered to be only partially effective in 
wireworm control, and artificial methods have to be uséd to reduce popu- 
lations. 


SUMMARY 


The importance of the potato-tuber-defect problem in upstate New 
York is indicated from field surveys made during 1931 and 1982. These 
surveys show that more than one-half of all the tubers examined were in- 
jured by insects, diseases, and the mechanical operations of harvest. 
Wireworm injury was one of the most important of the defects. 

Three species of wireworms are commonly found in potato fields. Of 
these three, the wheat wireworm (Agriotes mancus Say) is the most abun- 
dant and injurious. The other two species, the eastern field wireworm 
(Limonius ectypus Say), and the corn wireworm (Melanotus sp.), while not 
as widespread as the wheat wireworm, are nevertheless injurious in many 
potato-producing areas. 

All portions of the potato plant, seed piece, stems, stolons, and tubers 
are subject to injury. Tuber damage as it affects the market quality of 
the crop is of chief concern to the grower. Wireworms burrow into the 
tuber flesh, leaving tunnels which cause excessive waste when injured pota- 
toes are prepared for the table. There are a number of variations of wire- 
worm injury caused by growth of the tuber after injury or invasion by soil 
organisms into the tunnels. 

A study of the biology and control of the wheat wireworm was made 
during a six-year period from 1930 to 1936. The life cycle is three to four 
years in length. Eggs are laid in the soil from June to July and hatch in 
approximately three weeks. The wireworms grow slowly to larval ma- 
turity in two to three years. Pupation then occurs from late July through 
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August and concludes with the appearance of the beetles, which remain in 
their pupal cells over the winter. 

Infestations of wheat wireworms start in grass and sod crops. Potatoes, 
corn, and similar crops are not subject to new infestations. The common 
potato rotation in upstate New York includes a sod crop every third and 
fourth year. Potatoes generally follow the sod. The appearance of the 
beetles during the third and fourth years of the life cycle occurs simultane- 
ously with the sod crop in the rotation. Potato crops in this rotation are 
therefore usually infested. 

Marked reductions in wireworm populations and in resultant damage 
to potatoes followed elimination of the sod crop from the potato rotation. 
Continuous use of cultivated crops on infested fields reduced wireworm 
injury toa minimum after three years. The control of wheat wireworms 
by short rotations is not due to mechanical action of cultivation but 
rather to unfavorable conditions for oviposition and survival of the 
young larvae in cultivated crops. Such short rotations should include 
crops that can be tilled during the egg-laying period during June and 
July. 
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THE INCUBATION TEST AS AN INDICATION OF THE 
KEEPING QUALITY OF BUTTER 


H. B. NAYLor AND E. 5. GUTHRIE 


In recent years, the use of the incubation test for predicting the keeping 
quality of butter has become widespread in the butter industry. The test 
is relatively easy to apply; it is inexpensive since it involves very little 
equipment and time, and it yields results quickly. The industry, therefore, 
is depending more and more on this test, either alone or in combination 
with other routine analyses, to predict what will happen to the flavor of 
a given lot of butter in storage, in trade channels and in the home of the 
consumer. 

Since the incubation test holds such a prominent place among the 
methods of controlling butter quality at the present time, a further study 
of the test seemed appropriate. Consequently, this work was undertaken, 
not with the hope of solving the problem of keeping quality of butter, but 
with the desire that something might be added to what is already known. 


HISTORY OF THE TEST 


According to Nelson (1932), Bouska, as early as 1913, used an incuba- 
tion test similar to the one in use at the present time. He placed two- 
ounce samples of butter in screw-capped glass jars and incubated them at 
15.5°C. for two weeks. Before adopting that temperature, he tried hold- 
ing the samples at 2° C. but found that this temperature was too low, 
since the changes that occurred were not comparable with those occurring 
in channels of distribution. 

In 1921, Bouska and Brown reported the use of a rapid test for keeping 
quality of butter. They suggested that temperatures ranging from 16.540: 
to 21° C. be used in incubating small samples of butter for two weeks. 
Butter with poor keeping quality developed a bad flavor within three 
days, while butter with good keeping quality did not develop a bad flavor 
in two weeks with this test. 

A somewhat related test was reported by Sutton (1929). His “‘bottle 
test’’ consisted of placing small amounts of butter in sterile flasks, melting 
the butter, and allowing it to stand at room temperature for.7 days;...He 
found that this test gave results which confirmed and supplemented re- 
sults obtained by the plate-count method, and was particularly valuable 
for the detection of ‘‘decomposed”’ odors. He also concluded that odors 
due to changes in the sugar and protein fractions of butter are a more 
reliable indication of biological activity than those which originate from 
changes in the milkfat. 

Another modification of the incubation test was described by Minster 
(1932). In Minster’s work, the butter was held for 4 days at 37°-38° C. 
and was observed daily for the development of odors. This test was used 
in conjunction with catalase, reductase, and bacteriological tests. It was 
found that all four tests when considered together gave a reliable indica- 
tion of keeping quality, but that the incubation test alone could not be 
relied upon. 
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In some work reported by Bendixon, Prouty, and Ellington (1937), it 
was found that the odor which developed in 67 samples of butter incubated 
at 21° C. for one week gave little indication of the keeping quality of the 
same butter stored for one month at 0.5° C. They found that complete 
flavor scores of butter held in sterile bottles for one week at 21° C. did not 
check in every case with the stored samples. They stated that the test 
seemed to be of some value when the butter scored 35 or more in flavor 
when fresh. Their flavor scores on the incubated butter of this type 
checked within 0.5 of a point with the flavor scores of the stored butter in 
71.4 per cent of the samples. 

From his studies of the incubation times and temperatures in relation- 
ship to flavor deterioration of butter, Jacobsen (1937) concluded that 
flavor deterioration in unsalted butter within 7 or 10 days at 21° C. indi- 
cated flavor deterioration within 56 days at either 5 or 0° C. However, if 
the flavor remained unchanged after 7 to 10 days at 21° C., it did not 
necessarily insure good keeping quality at the lower temperatures. He 
found that the flavor deterioration of unsalted butter at 15° C. compared 
more closely with flavor deterioration at lower temperatures than did the 
results at 21° C., but that a longer period of incubation had to be em- 
ployed. 

Much of the data on the reliability of the incubation test have been ‘col- 
lected by commercial butter concerns. Millions of samples of butter have 
been put through the test, but only a few of the results have been pub- 
lished. Parsons (1938), of the chemical laboratory of Swift and Company, 
reported that over a period of six years, during which time many thousands 
of samples of butter were subjected to the incubation test, it was found that 
holding butter for 14 days at 60° F. gave excellent information regarding 
the keeping quality and outstanding flavor defects of the butter. The re- 
sults obtained by holding the butter for 7 days at 68° to 70° F. were similar 
but not so informative. 

Parsons (1939) later reported a summary of results obtained from about 
800,000 tests on butter judged for quality before and after incubating for 7 
days at 70° F., and about 200,000 tests on butter held for 14 days at 60° F. 
He states that fairly reliable information as to what will happen to butter 
handled under average merchandising conditions can be obtained by com- 
paring the scores when butter is carefully scored before and after incuba- 
tion at 60° F. for 14 days. Butter which had been properly manufactured 
showed very little loss in score, while butter which had a tendency to 
deteriorate in trade channels showed about the same deterioration with 
this test. When the test employing 70° F. for 7 days was used, practically 
all of the flavor defects of the butter showed up, with the exception of 
limburger and surface taints. Parsons states that the indications are that 
butter held 14 days at 60° F. compares favorably with butter held 10 days 
at 65° to 68° F., and recommends that the latter test be used when trying 
to detect limburger and surface taints. 


SOURCE OF BUTTER 


The butter used in this work came from two general sources. <A set of 
ten churnings was made in the butter laboratory of Cornell University by 
the senior author. The remainder of the samples were obtained from four 
commercial creameries in New York State. 
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The butter made in the laboratory was of high quality. Every precau- 
tion was taken to insure the best possible keeping quality in the light of 
what is known about the factors involved. Fresh milk from the Cornell 
dairy herd was separated with a thoroughly washed and scalded separator. 
The cream was standardized to 30 per cent fat and immediately pas- 
teurized at 165° F. for 30 minutes. The pasteurization was carried out in 
a shotgun can immersed in hot water. The can was covered with a metal 
cover having a small hole in the top just large enough to allow the handle 
of a stirring rod to pass through. A can of skimmilk was placed in the . 
water bath beside the can of cream and was used for checking the tem- 
perature, because the insertion of a thermometer in the cream offered too 
much opportunity for contamination. Both cans were stirred slowly 
throughout the pasteurizing process to insure uniform heating. 

The high-temperature, holding method of pasteurization was used be- 
cause several workers (Bendixon and associates, 1937; Guthrie and asso- 
ciates, 1936; Hunziker and associates, 1917; Larsen and associates, 1916; 
and Wiley, 1939) have reported that butter made from cream pasteurized 
in this manner, or in a way comparable, has better keeping quality than 
has butter made from cream pasteurized at lower temperatures. The rea- 
son for this has not been found as yet, but it is probably the inactivation of 
some enzymes which are not inactivated at lower temperatures. Palmer 
and Combs (1919) found that high-temperature pasteurization retarded 
the development of tallowiness in butter contaminated with metallic salts, 
and believed it to be due to the inactivation of natural oxidases present in 
milk. Palmer and Miller (1926) found that the enhanced keeping quality 
of butter made from cream pasteurized at high temperatures was not due 
to the inactivation of peroxidase. Rogers, et al (1912) found that flash 
pasteurization at temperatures below 150° F. left some factor in the 
cream which caused a deterioration of the butter. This was not the case 
when temperatures of 160° F. or higher were used. They also found that, 
of the common enzymes present in milk, peroxidase was destroyed at 
170° F., catalase and lipase at 158° F., and galactase was much weakened 
between 160° F. and 170° F. but was not completely destroyed even at 
200° F. by the flash method of pasteurization. It seems probable that 
the improvement in keeping quality due to high-temperature pasteuriza- 
tion can be attributed to the inactivation of natural milk enzymes, and 
perhaps also to the more efficient destruction of microorganisms. 

After pasteurization, the cream was cooled immediately to 5O 20 oor 
in a water bath. The cooled cream was placed in Dazey churns which had 
been previously steamed for an hour. The dashers were. inserted and 
the churns were placed in a refrigerator at about 48° F., where they were 
held over night. The following morning the churns were placed in a water 
bath at 60° F. and the cream was tempered in this manner for one hour be- 
fore churning. 

After churning, the butter was drained and washed twice. The working 
was done with wooden ladles on an aluminum working board. Each churn- 
ing was divided into two portions, salt being added to only half of the butter 
in each case. Less than one per cent of salt was added in the first two 
churnings, while the last eight were salted at the rate of 1.5 per cent. A 
moderate rate of salting was used since the trend in commercial butter 
seems to be toward mildly salted butter. This trend may be due in part to 
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an increased demand for this type of butter by consumers, but there i: 
some evidence that mildly salted butter has better keeping qualities thar 
has heavily salted butter. Gray and McKay (1906) found that butter 
containing a low percentage of salt kept better than did butter of the same 
lot containing a high percentage of salt. It was found by Parsons (1939) 
that, other things being equal, when the salt content of butter exceeded 
2 per cent, there was a tendency for an increasing loss in score. 

After the butter was thoroughly worked, four three-ounce, screw-top 
sample jars were packed with salted butter and four with unsalted butter. 
The jars, as well as the wooden spatulas used in packing, were previously 
sterilized by autoclaving. Throughout the making process, every pre- 
caution was taken to keep contamination at a minimum. 

The samples obtained from commercial plants were taken directly from 
the churn by men at the plants. Four samples were taken from each 
churning before salting, and four were taken after salting. All sample jars 
and spatulas were sterilized before they were sent to the creameries, and 
careful instructions as to how the samples should be taken were sent to the 
men in charge of these plants. All samples were sent to the butter labora- 
tory of Cornell University the same day that they were taken. One plant 
packed with dry ice and one packed with ordinary ice. These samples 
were sent by express. The other two creameries were near enough to the 
university so that the samples could be delivered directly. 


PROCEDURE 


Of the eight samples taken from each churning, one sample of salted 
butter was analyzed for moisture, salt, total bacteria, caseolytic bacteria, 
pH, and flavor; the same tests, with the exception of moisture and salt, were 
made on one sample of the unsalted butter. Two samples each of salted 
and unsalted butter were placed in an incubator thermostatically con- 
trolled to maintain a temperature of 60° F.+1°. One pair of these samples 
was removed at the end of 7 days, and the other pair was incubated for 14 
days. The above tests, with the exception of salt and moisture, were 
made at the end of the 7-day and 14-day periods. The fourth pair of 
samples was placed in a refrigerator at 0° F., where it was held for approxi- 
mately three months. There was some variation in the length of time 
that samples were stored at the low temperature. The first few samples 
to be removed from cold storage were scored for flavor, plated for total and 
caseolytic bacterial counts, and the pH was determined. However, after 
finding that the bacterial counts had not changed appreciably during stor- 
age, the procedure was altered slightly for the remaining samples. Instead 
of using the entire sample, only enough butter was removed from the jar 
for a flavor score and pH determination. The remainder of the sample was 
incubated for 10 days at 60° F. and then scored again. A bacterial analysis 
and pH determination was also made at that time. 


METHODS USED 


Moisture determinations were made by the Kohmann method. ‘The 
method suggested by Mojonnier and Troy (1922) was used for determining 
salt content. The bacterial analyses were made by placing the sample jars 
in water at 113° F. until the butter was melted. After thoroughly mixing 
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the sample, dilutions were made by using sterile pipettes and water blanks 
which were warmed to 113° F. before using. All plates were poured with 
a medium of the following composition: 


0.5 per cent beef extract 

0.5 per cent yeast extract 

0.5 per cent peptone 

0.5 per cent glucose 

5.0 per cent skimmilk 

1.5 per cent agar 

Distilled water 
pH 7.0 


The plates were incubated for 7 days at 68° F. Total counts and 
caseolytic counts were made on all plates where it was possible to do so. 
Caseolytic colonies could be detected by the presence of cleared zones in 
the otherwise turbid medium. Well-isolated representative colonies of 
this type were placed in litmus milk tubes or were streaked directly on 
agar slants of the same composition as that of the agar used for plating. 
These cultures were incubated at 20° C. until their ability to digest casein 
was confirmed. Eventually, all cultures isolated were streaked on agar 
slants and Gram stains were made to determine the general type of bacteria 
involved. 

The pH determinations were made by means of a quinhydrone electrode 
in connection with a saturated calomel half-cell. Fat-free serum was 
obtained by centrifuging the melted butter in separatory funnels for a 
short time. ‘The serum was drawn off carefully to prevent mixing with the 
fat. By placing the serum in a refrigerator for a short time, any remaining 
fat floated to the surface and solidified. It could then be easily removed. 
After warming the samples to room temperature again, pH determinations 
were made. 

All flavor-scoring was done by the authors. Samples were removed 
from the jars by means of sterile wooden spatulas and were scored im- 
mediately. 


EXPERIMENTAL RESULTS AND DISCUSSION 
BUTTER MADE IN THE LABORATORY 


Since very little about the accuracy of the incubation test with respect to 
high-grade butter has been reported in the literature, the work reported 
here seems appropriate. Because of the limited time available for this 
study and the fact that it was impossible to obtain the desired type of 
samples from commercial creameries, it was impossible to study a large 
number of churnings. Instead, ten churnings of butter were made in the 
laboratory. Every precaution was taken to minimize all of the factors 
known at the present time which cause the deterioration of butter, and 
each churning was carefully studied. 

A summary of flavor scores, criticisms, and pH values is given in table 1. 


Flavor changes 


As is shown in table 1, with the exception of the first churning, all of the 
fresh butter had an exceptionally good flavor. The slightly cooked flavor 
due to the high temperature of pasteurization was overlooked since it was 
not particularly objectionable and always disappeared after a few days. 
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After incubating for one week at 60° F., only one churning showed a 
deterioration of flavor other than the loss of freshness. The salted and 
unsalted samples from churning number 4 both showed some deterioration. 

Three additional samples showed slight deterioration after the second 
week of incubation at 60° F. The unsalted samples from churnings 1 
and 2, and the salted sample from churning 5 dropped one point each in 
flavor score, as compared with the scores after one week of incubation. 
Thus at the end of two weeks’ incubation, five samples out of twenty 
showed some flavor deterioration other than the loss of freshness. Three 
of these five samples were unsalted and two were salted. 

The storage samples were scored while still in a frozen condition. All 
other samples were scored at approximately 60° F. This may be the rea- 
son certain samples were criticized when removed from storage, but were 
not criticized after a subsequent incubation period at 60° F. In general, 
it can be said that no definite change in flavor occurred during the cold- 
storage period. 

In order to approximate conditions to which commercial cold-storage 
butter may be subjected after removal from storage, the above samples 
were incubated for 10 days at 60° F. At the end of this incubation period, 
four samples showed flavor deterioration. In the case of the unsalted 
sample from churning number 7, mold contamination was undoubtedly 
the cause of deterioration. Of the other three samples, the unsalted sample 
from churning number 4 showed a similar drop in score with the incubation 
test. One sample, that of unsalted butter from churning number 1, 
scored higher after storage and subsequent incubation than it did at the 
outset. No explanation is offered for this. 

Comparing the results of the incubation test with the final scores on the 
butter after storage and subsequent incubation, four samples showed 
deterioration with the test but did not show it at the final scoring; three 
samples showed deterioration at the final scoring but did not show it with 
the test; and thirteen samples showed the same score with the test that 
they showed at the final scoring. 

The above results indicate that the incubation test is not perfect for 
predicting the keeping quality of high-grade butter, but that it does give a 
fairly good indication of what will happen. 

As shown by the fact that none of the samples dropped below 36 in flavor 
score after storage and subsequent incubation, and that only three samples 
out of twenty fell that low, butter made in this manner has very good keep- 
ing qualities. This has been pointed out by several workers (Gray and 
McKay, 1906; Guthrie and associates, 1936; Palmer and Miller, 1926; and 
others). There is no indication, however, that unsalted butter keeps 
better than does mildly salted butter when made in this way. The brine 
concentrations in this study averaged 9.54 per cent. © 


pH 


The fact has been established that the presence of acid in butter lowers 
its keeping quality when other factors are equal. Many workers (Gray 
and McKay, 1906; Guthrie and associates, 1936; Mortensen, 1922: Rogers, 
1904; Rogers and Gray, 1909; Wiley, 1939, and others) have pointed this 
out at various times. In a comprehensive study of the effect of pH on 


cream churnability and on butter flavor after storage, Guthrie and Sharp 
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(1931) found that when the pH was below 6, various off flavors developed. 
They concluded that butter has the best flavor when the pH falls in the 
range between 6 and 9. Dyer (1916) found that the off flavors com- 
monly occurring in cold-storage butter are attributable to a slow oxidation 
of one or more of the non-fatty substances occurring in the buttermilk, and 
that the extent of this change is directly proportional to the quantity of 
acid present in the original cream from which the butter was made. Holm, 
Wright, White, and Deysher (1938) state that when the acidity of cream 
at the time of churning exceeds 0.30 per cent, the resulting butter is inferior 
in keeping quality to butter made from sweet cream. They attribute this 
deleterious effect to the increased oxidation of butterfat with the resulting 
production of off flavors. Loftus-Hills, Scharp, and Bellair (1934) believe 
that butter acidity and copper content are the most important factors 
controlling the keeping quality of butter made from neutralized cream. 
Gilmour and Arup (1935) state that the acidity as indicated by pH is 
more valuable than that indicated by titratable acidity. They found also 
that butter of high pH and low in flavor kept better than did butter of low 
pH.and high in flavor. They recommend that the pH be 6.7 or above. 
Bendixen, Prouty, and Ellington (1937) found that the normal pH range 
for sweet-cream salted butter was from 6.0 to 6.8, and that butter with the 
higher pH values had the best keeping quality. They also found that but- 
ter made from neutralized cream kept best when the pH was between 6.0 
and 6.8. From a study of 5000 churnings of butter, Parsons (1939) con- 
cludes that freshly churned butter with a pH of 6.6 to 7.0 has the best 


_ keeping qualities. Butter of pH 6.7 kept better than butter with any 


other pH value. 

In the work reported here, ten pH determinations were made on each 
churning of butter. Five determinations were made on the salted samples 
and five on the unsalted samples at different times during the period of 
observation. The results given in table 1 show that the pH of the fresh 
butter fell between 6.05 and 6.75 for all samples. The pH of the fresh, 
unsalted butter ranged from 6.45 to 6.75, and the pH of the fresh, salted 
butter ranged from 6.05 to 6.40. In every case, the pH of the salted sample 
was lower than that of the unsalted sample from the same churning. The 
average difference was 0.37 of a pH unit. 

To determine whether this effect of sodium chloride on pH was con- 
nected in any way with the milk proteins, the salt was added to whole 
milk, skimmilk, plasma, serum, and serum which had been heated and 
filtered to remove the albumin. Ten per cent of sodium chloride (C. P.) 
was added to each sample. Fresh whole milk and fresh skimmilk were 
used. Part of the skimmilk was coagulated with rennet to remove the 
casein, and part of this serum was heated to coagulate the albumin. The . 
plasma was obtained from unsalted, sweet-cream butter which had been in 
cold storage for about a month. The results given below were determined 
by a glass electrode. 

These figures show that milk proteins are not connected with the effect 
of sodium chloride on pH. The effect probably is due to the influence of 
this salt on the hydrogen ion. Similar effects have been observed in other 
connections by physical chemists. 

Very little change in pH occurred in any of the butter during the incuba- 
tion test, during the cold-storage period, or during the incubation period 
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pH before : 

Sample adding NaCl pH after adding NaCl 

15 minutes 16 hours 
SWiholebiriil lena we regatta Vien Mtr Rom meme oak sleet, io aye setae rset nec eereaE Mies Botts 6.67 6.25 6.18 
Se Torrctecl bide ay eee ED Rake ene ee area A EES S55 Shae 6.65 6.22 6.20 
OLS rca eee a cierto cetisteaeen mache saraNenke le raxthie tose Fors oa) Sagar elements ebene 7.14 625 6.68 
Poy ve bho ete aay ARE wf hy tee ta DR rant RRM chaos yo ame Ge 6.44 5.99 5.85 
Heated Serum, Mei oc itis fiw whl Shonda pete wlandes got eee omen 6.15 5.56 5.60 


after cold storage. The greatest difference between maximum and mini- 
mum pH values for any one set of samples was 0.3 of a unit. There seems 
to be no correlation between change in pH and keeping quality in the 
butter considered in this study. 


Bacteriological study 


Much work has been done on the bacteriology of butter, but there seems 
to be very little agreement concerning the role that bacteria play in the 
deterioration of butter. Several workers (Bendixon and associates, 1937; 
Grimes, 1923, 1931; Loftus-Hills et al, 1934; and Nelson, 1932) have re- 
ported little or no correlation between total bacteria and keeping quality. 
Demeter and Maier (1931) found that total count on casein agar was of 
some value in predicting keeping quality. Jacobsen (1937) noted that the 
appearance of off flavors in unsalted butter occurred at about the same 
time that the highest level of total bacteria was reached. Caseolytic and 
lipolytic bacterial counts have been used as a means of determining keeping 
quality, but here also Guthrie and associates (1936) and Flake and Parfitt 
(1938) have found a close correlation, while others (Bendixon and associates, 
1937; Demeter and Maier, 1931; Grimes, 1931; and Jacobsen, 1937, 1938) 
have found little or no correlation. 

The results of this study are given in table 2. Counts of lipolytic bac- 
teria were not made since Stark and Scheib (1936) found previously that a 
high percentage of the lipolytic bacteria in butter are also caseolytic. 
These investigators also found that in the absence of other factors known 
to cause butter deterioration and at a temperature favorable for bacterial 
growth, caseolytic Gram-negative rods were always present in significant 
numbers in the samples that deteriorated in score. The importance of this 
type of bacteria has also been pointed out by several investigators (Eckles, 
1901; Hammer and Yale, 1932; Herreid and associates, 1934; Rumment, 
1931; Sadler and Vollum, 1926; Spitzer and Parfitt, 1929; and Virtanen, 
1931). It is not known whether the short, slender rods which Nelson 
(1932) found to be associated with poor keeping quality were Gram- 
negative. 

In the fresh butter, both total and caseolytic counts were very low. As 
would be expected, the counts increased greatly during the incubation 
period. No counts were made on the butter coming from cold storage 
since it was found that no appreciable change in count took place in the 
commercial samples during the storage period. However, when the 
samples were incubated after cold storage, very high counts of total bac- 
teria were found in some instances. In other cases, the counts were 
about the same as those obtained after the 14-day incubation period. 
Churnings 4 and 5 had decidedly lower final total counts than they had 
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after the 14-day incubation period. The caseolytic counts are only very 
rough estimations since it is difficult to obtain accurate counts on this type 
of organism in mixed cultures. However, the figures given indicate the 
approximate numbers present. 

No conclusions can be drawn as to the relationship of Gram-negative 
caseolytic rods to the loss of score by the unsalted butter, because the 
number of samples studied was too small. The deterioration of the un- 
salted samples from churning number 4 may have been due to this type of 
bacteria. 

Apparently, caseolytic Gram-negative rods can withstand 0° F. for at 
least 140 days, because this type of organism was isolated from two differ- 
ent samples of butter stored under those conditions. 3 

None of the salted samples contained enough bacteria at any time to be 
of significance. Of the 13 cultures of caseolytic bacteria isolated from 
salted butter, none were of the Gram-negative-rod type. 


COMMERCIAL BUTTER 


The average results of flavor scores, criticisms, pH values, total bac- 
teria, and caseolytic bacteria on 28 commercial churnings of butter are 
given in tables 3 and 4. 


Flavor changes 


As shown in table 3, the unsalted samples deteriorated badly in all cases 
with the incubation test. The unsalted butter in set number 1 did not 
show as great a drop in score as did the unsalted butter in the other sets. 
However, the deterioration had already taken place in the cream from 
which this butter was made, as is indicated by the low score on the fresh 
butter. As is usually the case, the salted butter showed much better 
keeping quality with the test than did the unsalted butter. This was not 
true of the high-grade butter made in the laboratory. 

None of the butter deteriorated greatly during the cold-storage period. 
However, when the storage samples were incubated for ten days at 60° F., 
the unsalted samples showed drops in flavor scores fairly comparable to 
the results obtained by the original incubation test. The final scores on 
the salted samples in set number 1 and set number 3 compared favorably 
with the results given by the test, but salted samples in set number 2 and 
set number 4 scored considerably lower. 


pH 


In all cases, the pH of the unsalted butter dropped markedly during the 
14-day incubation period. This drop in pH probably was due to bacterial 
action and seemed to follow the drop in flavor score rather closely. In 
contrast, the pH of the salted butter remained constant throughout the 
period of observation in all cases, regardless of any change in flavor score. 

There was very little change in pH during the cold-storage period with 
either the salted or unsalted butter. When these samples were subjected 
to an incubation period of 10 days at 60° F., the unsalted samples showed a 
drop in pH similar to that observed during the initial incubation test. 
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Bacteriological study 


Average total and caseolytic bacterial counts are given in table 4. As 
can be seen, bacteria were of little significance in the deterioration of 
salted butter. However, they probably were of great significance in the 
case of the unsalted butter. 

A comparison of caseolytic counts and criticisms of the unsalted butter, 
when held at a temperature favorable for bacterial growth, indicates that 
the cheesy flavor commonly noticed was probably due to the action of this 
type of organism. The frequent occurrence of rancid, Roquefort, and 
strong flavors also may have been due to these organisms, since it was 
found by Stark and Scheib (1936) that caseolytic bacteria found in butter 
are usually capable of splitting fat. The method used to find the fre- 
quency of occurrence of Gram-negative, proteolytic bacteria in these 
samples was, at best, only qualitative, but the results indicate that a high 
percentage of the caseolytic bacteria were of this type. A quantitative 
study along this line might be of value. 

The fact that none of the unsalted butter held at the low temperature 
developed cheesy, rancid, or Roquefort flavors strongly suggests that micro- 
organisms were responsible for the rapid deterioration at 60° F. Although 
butter is not commonly held at such a high temperature, it frequently is 
held under conditions which would permit bacterial development. Con- 
sequently, the incubation test is of value for predicting flavor changes due 
to bacteria in butter subjected to adverse conditions. 


SUMMARY AND CONCLUSIONS 


Ten churnings of sweet cream butter made under carefully controlled 
conditions in the laboratory and 28 commercial churnings made in four 
New York State creameries were subjected to the incubation test in an 
attempt to predict keeping quality. Samples were obtained from each 
churning, both before and after salt had been added to the butter. Mois- 
ture and salt determinations were made on the salted samples. Flavor 
score, pH, and total and caseolytic bacterial count were determined on 
each churning of butter when fresh, at the end of 7 and 14 days at 60° F., 
after 2 to 5 months in cold storage at 0° F., and after 10 days at 60° F. 
following the cold-storage period. 


BUTTER MADE IN THE LABORATORY 


1. The incubation test described here proved fairly reliable as an indica- 
tion of the keeping quality of both salted and unsalted sweet-cream 
butter of this type. 

2. The butter showed very little loss in flavor score when incubated at 
60° F., either before or after cold storage. 

3. Mildly salted butter (9.5 per cent NaCl in the brine) had just as good 
keeping quality as had the unsalted butter. 

4. The pH of salted butter made from sweet, unripened cream was found 
to be somewhat lower than the pH of unsalted butter from the same 
churning. This probably is due to the effect of NaCl on the hydrogen 
ion. The higher the NaCl concentration in the plasma, the greater 
the difference in pH between salted and unsalted butter. 
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5. The pH of all samples of this butter remained practically constant 
throughout the period of observation. 


COMMERCIAL BUTTER 


1. The incubation test proved fairly reliable for predicting the keeping 
quality of this butter in most cases. Some exceptions occurred with the 
salted butter in sets 2 and 4. 

2. The pH of all samples of unsalted butter that showed losses in flavor 
score dropped considerably during the incubation period both before 
and after cold storage. The pH of all salted samples remained practic- 
ally constant. 

3. The flavor criticisms, as well as the results of the bacteriological study, 
strongly indicate that proteolytic, Gram-negative-rod types of bacteria 
were largely responsible for the deterioration of the unsalted butter in 
sets 2, 3, and 4. 


REFERENCES 


Brenpixon, H. A., Prouty, C. C., anp ELtuincton, E. V. A correlation of 
cream quality with butter quality. The relationship of various factors 
to the keeping quality of salted butter when stored for a month at 
0-5° C. Washington State Coll. Agr. Exp. Sta. Bul.-354:28. , 1937. 


Bouska, F. W., AND Brown, J.C. The significance of yeast and oidia in 
pasteurized butter. Univ. Wisconsin studies in science, no. 2, p. 131. 
1921. 


DEMETER, Karu J., aNnD Matger, F. X. Comparative investigations on 
the microbiological composition and the quality of butter. Journ. 
bact.-2zbe4l) 193K. 


Dyer, D. C. Progressive oxidation of cold-storage butter. Journ. agr. 
res, 6::.927, 1916, 


Ecxires, C. H. A case of putrid butter. Iowa Agr. Exp. Sta. Bul. 
59-50... 1901. 


FLAKE, J. C., AND ParFitT, E. H. Some causes for the deterioration in 
10 days at 15.5° C. of salted butter made from sour cream. Journ. 
dairy sci. 21 :545. 19388. 


GiL_mour, G. vAN B., AND Arup, PAuLS. Butter in cold storage. Chem. 
abstr. 29 :6964. 1935. 


Gray, C. E., anp McKay, G. L. Investigations in the manufacture and 
storage of butter. 1. The keeping qualities of butter made under dif- 
ferent conditions and stored at different temperatures. U. S. Agr. 
Dept., Bur. Anim. Ind. Bul.84:9. 1906. 


Grimes, M. A study of the action of certain bacteria, yeasts, and molds 
on the keeping quality of butter in cold storage. Journ. dairy sci. 
6:427. 1923. 


— Microbiological analysis of butter in relation to flavor score. 
Ninth International Dairy Congress [Copenhagen]. Rept. of the 
delegation from the United States to the Secretary of State, p. 42, 1931. 


18 BULLETIN 739 


Guturiz, E. S., Scueis, B. J., AND StTaRK, C. N. The effect of certain 
factors upon the keeping quality of butter. Journ. dairy sci. 19 : 267. 
1936. 


GuTuris, E. S., AND SHARP, PAUL FRANCIS. The effect of the hydrogen 
ion concentration on the churning time of cream. Journ. dairy sct. 
14:1. 1931. 


Hammer, B. W., anp Yate, M. W. Development of the Escherichia- 
Aerobacter group of bacteria in butter. Journ. dairy sci: Jog Oe. 
1932. 


Herreip, E. O., Macy, H., anp Comss, W. B. The microbiology of 
cheese-like flavors in unsalted butter. Minnesota Agr. Exp. Sta. 
Tech. bul. 97:3. 1934. 


Hom, Georce E., WricutT, P. A., WHITE, W., AND DEYSHER, E. F. The 
keeping quality of butters. 1. The rates of deterioration of butters 
made from creams of different acidities and stored at various tempera- 
tures. Journ. dairy sci. 21:385. 19388. 


Hunziker, O. F., Spitzer, Gzorce, Mitts, H. C., AND SWITZER, Hy B: 
The pasteurization of sour, farm-skimmed cream for buttermaking. 
Purdue Univ. Agr. Exp. Sta. Bul. 208:3. 1917. 


JacossEen, D.H. A holding test at room temperature as an indication of 
the keeping quality of butter in storage. South Dakota Agr. Exp. Sta. 
Bul. 308 28... 1937. 


—____———— Bacterial content and keeping quality of butter after re- 
moval from storage. Journ. dairy sci. 21:187. 1988. 


LARSEN, C., FULLER, J. M., Jones, V. R., GRecory, H., anp TotstRup, M. 
Pasteurization of cream. South Dakota Agr. Exp. Sta. Bul. 171 : 529. 
1916. 


Lortus-HILts, G., ScHarP, L. R., AND BE.LuarrR, T.S. A study of factors 
influencing the keeping quality of some Victorian salted butters in cold 
storage. Journ. dairyres.5:124. 1934. 


MinsteER, J. T. Tests for the keeping quality of unsalted butter. The 
analyst 57:615. 19382. 


MojonniER, TIMOTHY, AND Troy, HucH CuHarues. The technical con- 
trol of dairy products, p. 615. 1922. 


MorrENSsEN, M. The influence of acidity on flavor and keeping quality 
of butter. Jowa Agr. Exp. Sta. Bul. 207:87. 1922. 


Netson, J. A. The correlation between the organisms found microscopi- 
cally and the bacteriological deterioration of butter. Montana Agr. Exp. 
ota. “Bul. 267.3." 1932. 


PatMER, L. S., AND Comss, W. B. Relation of the enzymes of butter tc 
the production of tallowiness by copper salts and over-neutralization. 
Journ. dairy sci. 2:444. 1919. 


PALMER, L. S., AND MILLER, M. M. Peroxidase as a factor in butter 
deterioration. Journ. dairy sci.9:272. 1926. 


THE INCUBATION TEST FOR BUTTER 19 


PARSONS, C.H. The keeping quality of butter. Abstr. of proceedings of 
the twenty-ninth annual meeting of the American Butter Institute. 
Journ. milk tech. 14:46. 1938. 


Summary of 1938 report of research committee of the Ameri- 
can Butter Institute. Journ. milk tech. 2:49. 1939. 


Rocers, Lore A. The keeping quality of butter. 1. Canned butter. 
Wee. Agr. Dept: Bur: Anim. Ind,” Bul) 57:5. 41904. 


Rocers, Lore A., AND Gray, C. E. The influence of acidity of cream on 
the flavor of butter. U. S. Agr. Dept., Bur. Anim. Ind. Bul. 114+ 7. 
1909. 


Rocers, Lore A., Berc, W. N., AND Davis, Brooke J. The tempera- 
ture of pasteurization for buttermaking. U.S. Agr. Dept., Bur. Anim. 
did) Cire. 1604 30787, 1912: 


RumMENT, JuLius. The effect of water on the keeping quality of butter. 
Ninth International Dairy Congress [Copenhagen]. Rept. of the 
delegation from the United States to the Secretary of State, p.62. 1931. 


SADLER, WILFRID, AND VoLt_umM, R. L. The relation of bacteria to the 
quality of graded butter. National Res. Council [Ottawa]. Rept. 
Tarp,” 1926. 


Spitzer, GEORGE, AND Parritt, E. H. A study of the proteolytic action. 
of specific organisms and groups of organisms in butter made from 
graded cream. Journ, dairy sci. 12:1. 1929. 


Stark, C. N., AND ScueEIB, B. J. A study of fat splitting and casein 
digesting bacteria isolated from butter. Journ. dairy sci. 19: 191. 
1936. 

Sutton, W.S. A bottle test for detecting certain butter defects. Agr. 
Gaz. N. S. Wales 40: 244. 1929. 

VIRTANEN, ARTTURI I. Butter defects caused by water bacteria. Ninth 
International Dairy Congress [Copenhagen.] Rept. of the delegation 
from the United States to the Secretary of State, p. 42. 1931. 

Witey, W. J. Oxidation of the fat of butter during cold storage. Journ. 
dairy res. 10:300. 1989. 


e 


—— 


Bulletin 739 June 1940 


he 


The Incubation Test as an Indication 
of the Keeping Quality of Butter 


H. B. Naylor and E. S. Guthrie 


Published by the 
Cornell University Agricultural Experiment Station 
Ithaca, New York » 


Received for publication May 27, 1940 


Pile Br Ms ’ he SF ET Be 


LIBRARY, 


~PHE-ANCUBATION TEST AS AN INDICATION OF THE 
KEEPING QUALITY OF BUTTER 


H. B. Naytor Anp E. S. GUTHRIE 


In recent years, the use of the incubation test for predicting the keeping 
quality of butter has become widespread in the butter industry. The test 
is relatively easy to apply; it is inexpensive since it involves very little 
equipment and time, and it yields results quickly. The industry, therefore, 
is depending more and more on this test, either alone or in combination 
with other routine analyses, to predict what will happen to the flavor of 
a given lot of butter in storage, in trade channels and in the home of the 


consumer. 
| Since the incubation test holds such a prominent place among the 
: methods of controlling butter quality at the present time, a further study 
: of the test seemed appropriate. Consequently, this work was undertaken, 
not with the hope of solving the problem of keeping quality of butter, but 


with the desire that something might be added to what is already known. 


HISTORY OF THE TEST 


According to Nelson (1932), Bouska, as early as 1913, used an incuba- 
tion test similar to the one in use at the present time. He placed two- 
ounce samples of butter in screw-capped glass jars and incubated them at 
15.5°C. for two weeks. Before adopting that temperature, he tried hold- 
ing the samples at 2° C. but found that this temperature was too low, 
since the changes that occurred were not comparable with those occurring 

in channels of distribution. 

: In 1921, Bouska and Brown reported the use of a rapid test for keeping 

‘é quality of butter. They suggested that temperatures ranging from 15.5° C. 
to 21° C. be used in incubating small samples of butter for two weeks. 
Butter with poor keeping quality developed a bad flavor within three 
days, while butter with good keeping quality did not develop a bad flavor 
in two weeks with this test. 

A somewhat related test was reported by Sutton (1929). His “‘bottle 
test’’ consisted of placing small amounts of butter in sterile flasks, melting 
the butter, and allowing it to stand at room temperature for 7 days. He 
found that this test gave results which confirmed and supplemented re- 
sults obtained by the plate-count method, and was particularly valuable 
for the detection of ‘‘decomposed”’ odors. He also concluded that odors 
due to changes in the sugar and protein fractions of butter are a more 
reliable indication of biological activity than those which originate from 
changes in the milkfat. 

Another modification of the incubation test was described by Minster 

; (1932). In Minster’s work, the butter was held for 4 days at 37°-88° C. 
and was observed daily for the development of odors. This test was used 
in conjunction with catalase, reductase, and bacteriological tests. It was 
found that all four tests when considered together gave a reliable indica- 
tion of keeping quality, but that the incubation test alone could not be 
relied upon. 
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In some work reported by Bendixon, Prouty, and Ellington (1937), it 
was found that the odor which developed in 67 samples of butter incubated 
at 21° C. for one week gave little indication of the keeping quality of the 
same butter stored for one month at 0.5° C. They found that complete 
flavor scores of butter held in sterile bottles for one week at 21° C. did not 
check in every case with the stored samples. They stated that the test 
seemed to be of some value when the butter scored 35 or more in flavor 
when fresh. Their flavor scores on the incubated butter of this type 
checked within 0.5 of a point with the flavor scores of the stored butter in 
71.4 per cent of the samples. 

From his studies of the incubation times and temperatures in relation- 
ship to flavor deterioration of butter, Jacobsen (1937) concluded that 
flavor deterioration in unsalted butter within 7 or 10 days at 21° C. indi- 
cated flavor deterioration within 56 days at either 5 or 0° C. However, if 
the flavor remained unchanged after 7 to 10 days at 21° C., it did not 
necessarily insure good keeping quality at the lower temperatures. He 
found that the flavor deterioration of unsalted butter at 15° C. compared 
more closely with flavor deterioration at lower temperatures than did the 
results at 21° C., but that a longer period of incubation had to be em- 
ployed. 

Much of the data on the reliability of the incubation test have been col- 
lected by commercial butter concerns. Millions of samples of butter have 
been put through the test, but only a few of the results have been pub- 
lished. Parsons (1938), of the chemical laboratory of Swift and Company, 
reported that over a period of six years, during which time many thousands 
of samples of butter were subjected to the incubation test, it was found that 
holding butter for 14 days at 60° F. gave excellent information regarding 
the keeping quality and outstanding flavor defects of the butter. The re- 
sults obtained by holding the butter for 7 days at 68° to 70° F. were similar 
but not so informative. 

Parsons (1939) later reported a summary of results obtained from about 
800,000 tests on butter judged for quality before and after incubating for 7 
days at 70° F., and about 200,000 tests on butter held for 14 days at 60° F. 
He states that fairly reliable information as to what will happen to butter 
handled under average merchandising conditions can be obtained by com- 
paring the scores when butter is carefully scored before and after incuba- 
tion at 60° F. for 14 days. Butter which had been properly manufactured 
showed very little loss in score, while butter which had a tendency to 
deteriorate in trade channels showed about the same deterioration with 
this test. When the test employing 70° F. for 7 days was used, practically 
all of the flavor defects of the butter showed up, with the exception of 
limburger and surface taints. Parsons states that the indications are that 
butter held 14 days at 60° F. compares favorably with butter held 10 days 
at 65° to 68° F., and recommends that the latter test be used when trying 
to detect limburger and surface taints. 


SOURCE OF BUTTER 


The butter used in this work came from two general sources. <A set of 
ten churnings was made in the butter laboratory of Cornell University by 
the senior author. The remainder of the samples were obtained from four 
commercial creameries in New York State. 


i 
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The butter made in the laboratory was of high quality. Every precau- 
tion was taken to insure the best possible keeping quality in the light of 
what is known about the factors involved. Fresh milk from the Cornell 
dairy herd was separated with a thoroughly washed and scalded separator. 
The cream was standardized to 30 per cent fat and immediately pas- 
teurized at 165° F. for 30 minutes. The pasteurization was carried out in 
a shotgun can immersed in hot water. The can was covered with a metal 
cover having a small hole in the top just large enough to allow the handle 
of a stirring rod to pass through. A can of skimmilk was placed in the 
water bath beside the can of cream and was used for checking the tem- 
perature, because the insertion of a thermometer in the cream offered too 
much opportunity for contamination. Both cans were stirred Sle 
throughout the pasteurizing process to insure uniform heating. 

The high-temperature, holding method of pasteurization was used be- 
cause several workers (Bendixon and associates, 1937; Guthrie and asso- 
ciates, 1936; Hunziker and associates, 1917; Larsen and associates, 1916: 
and Wiley, 1939) have reported that butter made from cream pasteurized 
in this manner, or in a way comparable, has better keeping quality than 
has butter made from cream pasteurized at lower temperatures. The rea- 
son for this has not been found as yet, but it is probably the inactivation of 
some enzymes which are not inactivated at lower temperatures. Palmer 
and Combs (1919) found that high-temperature pasteurization retarded 
the development of tallowiness in butter contaminated with metallic salts, 
and believed it to be due to the inactivation of natural oxidases present in 
milk. Palmer and Miller (1926) found that the enhanced keeping quality 
of butter made from cream pasteurized at high temperatures was not due 
to the inactivation of peroxidase. Rogers, et al (1912) found that flash 
pasteurization at temperatures below 150° F. left some factor in the 
cream which caused a deterioration of the butter. This was not the case 
when temperatures of 160° F. or higher were used. They also found that, 
of the common enzymes present in milk, peroxidase was destroyed at 
170° F., catalase and lipase at 158° F., and galactase was much weakened 
between 160° F. and 170° F. but was not completely destroyed even at 
200° F. by the flash method of pasteurization. It seems probable that 
the improvement in keeping quality due to high-temperature pasteuriza-. 
tion can be attributed to the inactivation of natural milk enzymes, and 
perhaps also to the more efficient destruction of microorganisms. 

After pasteurization, the cream was cooled immediately to 50° to 55° F. 
in a water bath. The cooled cream was placed in Dazey churns which had 
been previously steamed for an hour. The dashers were inserted and 
the churns were placed in a refrigerator at about 48° F., where they were 
held over night. The following morning the churns were placed in a water 
bath at 60° F. and the cream was tempered in this manner for one hour be- 
fore churning. 

After churning, the butter was drained and washed twice. The working 
was done with wooden ladles on an aluminum working board. Each churn-. 
ing was divided into two portions, salt being added to only half of the butter 
in each case. Less than one per cent of salt was added in the first two 
churnings, while the last eight were salted at the rate of 1.5 per cent. A 
moderate rate of salting was used since the trend in commercial butter 
seems to be toward mildly salted butter. This trend may be due in part to 
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an increased demand for this type of butter by consumers, but there is 
some evidence that mildly salted butter has better keeping qualities than 
has heavily salted butter. Gray and McKay (1906) found that butter 
containing a low percentage of salt kept better than did butter of the same 
lot containing a high percentage of salt. It was found by Parsons (1939) 
that, other things being equal, when the salt content of butter exceeded 
2 per cent, there was a tendency for an increasing loss in score. 

After the butter was thoroughly worked, four three-ounce, screw-top 
sample jars were packed with salted butter and four with unsalted butter. 
The jars, as well as the wooden spatulas used in packing, were previously 
sterilized by autoclaving. Throughout the making process, every pre- 
caution was taken to keep contamination at a minimum. 

The samples obtained from commercial plants were taken directly from 
the churn by men at the plants. Four samples were taken from each 
churning before salting, and four were taken after salting. All sample jars 
and spatulas were sterilized before they were sent to the creameries, and 
careful instructions as to how the samples should be taken were sent to the 
men in charge of these plants. All samples were sent to the butter labora- 
tory of Cornell University the same day that they were taken. One plant 
packed with dry ice and one packed with ordinary ice. These samples 
‘were sent by express. The other two creameries were near enough to the 
university so that the samples could be delivered directly. 


PROCEDURE 


Of the eight samples taken from each churning, one sample of salted 
butter was analyzed for moisture, salt, total bacteria, caseolytic bacteria, 
pH, and flavor; the same tests, with the exception of moisture and salt, were 
made on one sample of the unsalted butter. Two samples each of salted 
and unsalted butter were placed in an incubator thermostatically con- 
trolled to maintain a temperature of 60° F.+1°. One pair of these samples 
was removed at the end of 7 days, and the other pair was incubated for 14 
days. The above tests, with the exception of salt and moisture, were 
made at the end of the 7-day and 14-day periods. The fourth pair of 
samples was placed in a refrigerator at 0° F., where it was held for approxi- 
mately three months. There was some variation in the length of time 
that samples were stored at the low temperature. The first few samples 
to be removed from cold storage were scored for flavor, plated for total and 
caseolytic bacterial counts, and the pH was determined. However, after 
finding that the bacterial counts had not changed appreciably during stor- 
age, the procedure was altered slightly for the remaining samples. Instead 
of using the entire sample, only enough butter was removed from the jar 
for a flavor score and pH determination. The remainder of the sample was 
incubated for 10 days at 60° F. and then scored again. <A bacterial analysis 
and pH determination was also made at that time. 


METHODS USED 


Moisture determinations were made by the Kohmann method. The 
method suggested by Mojonnier and Troy (1922) was used for determining 
salt content. The bacterial analyses were made by placing the sample jars 
in water at 113° F. until the butter was melted. After thoroughly mixing 
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the sample, dilutions were made by using sterile pipettes and water blanks 
which were warmed to 113° F. before using. All plates were poured with 
a medium of the following composition: 


0.5 per cent beef extract 
0.5 per cent yeast extract 
0.5 per cent peptone 

0.5 per cent glucose 

5.0 per cent skimmilk 

1.5 per cent agar 
Distilled water 

pit 7.0 


The plates were incubated for 7 days at 68° F. Total counts and 
caseolytic counts were made on all plates where it was possible to do so. 
Caseolytic colonies could be detected by the presence of cleared zones in 
the otherwise turbid medium. Well-isolated representative colonies of 
this type were placed in litmus milk tubes or were streaked directly on 
agar slants of the same composition as that of the agar used for plating. 
These cultures were incubated at 20° C. until their ability to digest casein 
was confirmed. Eventually, all cultures isolated were streaked on agar 
slants and Gram stains were made to determine the general type of bacteria 
involved. 

The pH determinations were made by means of a quinhydrone electrode 
in connection with a saturated calomel half-cell. Fat-free serum was 
obtained by centrifuging the melted butter in separatory funnels for a 
short time. The serum was drawn off carefully to prevent mixing with the 
fat. By placing the serum in a refrigerator for a short time, any remaining 
fat floated to the surface and solidified. It could then be easily removed. 
After warming the samples to room temperature again, pH determinations 
were made. 

All flavor-scoring was done by the authors. Samples were removed 
from the jars by means of sterile wooden spatulas and were scored im- 
mediately. ) 


EXPERIMENTAL RESULTS AND DISCUSSION 
BUTTER MADE IN THE LABORATORY 


Since very little about the accuracy of the incubation test with respect to 
high-grade butter has been teported in the literature, the work reported 
here seems appropriate. Because of the limited time available for this 
study and the fact that it was impossible to obtain the desired type of 
samples from commercial creameries, it was impossible to study a large 
number of churnings. Instead, ten churnings of butter were made in the 
laboratory. Every precaution was taken to minimize all of the factors 
known at the present time which cause the deterioration of butter, and 
each churning was carefully studied. , 

A summary of flavor scores, criticisms, and pH values is given in table 1. . 


Flavor changes 


As is shown in table 1, with the exception of the first churning, all of the 
fresh butter had an exceptionally good flavor. The slightly cooked flavor 
due to the high temperature of pasteurization was overlooked since it was 
not particularly objectionable and always disappeared after a few days. 
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After incubating for one week at 60° F., only one churning showed a 
deterioration of flavor other than the loss of freshness. The salted and 
unsalted samples from churning number 4 both showed some deterioration. 

Three additional samples showed slight deterioration after the second 
week of incubation at 60° F. The unsalted samples from churnings 1 
and 2, and the salted sample from churning 5 dropped one point each in 
flavor score, as compared with the scores after one week of incubation. 
Thus at the end of two weeks’ incubation, five samples out of twenty 
showed some flavor deterioration other than the loss of freshness. Three 
of these five samples were unsalted and two were salted. 

The storage samples were scored while still in a frozen condition. All 
other samples were scored at approximately 60° F. This may be the rea- 
son certain samples were criticized when removed from storage, but were 
not criticized after a subsequent incubation period at 60° F. In general, 
it can be said that no definite change in flavor occurred during the cold- 
storage period. 

In order to approximate conditions to which commercial cold-storage 
butter may be subjected after removal from storage, the above samples 
were incubated for 10 days at 60° F. At the end of this incubation period, 
four samples showed flavor deterioration. In the case of the unsalted 
sample from churning number 7, mold contamination was undoubtedly 
the cause of deterioration. Of the other three samples, the unsalted sample 
from churning number 4 showed a similar drop in score with the incubation 
test. One sample, that of unsalted butter from churning number. 1, 
scored higher after storage and subsequent incubation than it did at the 
outset. No explanation is offered for this. 

Comparing the results of the incubation test with the final scores on the 
butter after storage and subsequent incubation, four samples showed 
deterioration with the test but did not show it at the final scoring; three 
samples showed deterioration at the final scoring but did not show it with 
the test; and thirteen samples showed the same score with the test that 
they showed at the final scoring. 

The above results indicate that the incubation test is not perfect for 
predicting the keeping quality of high-grade butter, but that it does give a 
fairly good indication of what will happen. 

As shown by the fact that none of the samples dropped below 36 in flavor 
score after storage and subsequent incubation, and that only three samples 
out of twenty fell that low, butter made in this manner has very good keep- 
ing qualities. This has been pointed out by several workers (Gray and 
McKay, 1906; Guthrie and associates, 1936; Palmer and Miller, 1926; and 
others). There is no indication, however, that unsalted butter keeps 
better than does mildly salted butter when made in this way. The brine 
concentrations in this study averaged 9.54 per cent. ' 


pH 


The fact has been established that the presence of acid in butter lowers 
its keeping quality when other factors are equal. Many workers (Gray 
and McKay, 1906; Guthrie and associates, 1936; Mortensen, 1922; Rogers, 
1904; Rogers and Gray, 1909; Wiley, 1939, and others) have pointed this 
out at various times. In a comprehensive study of the effect of pH on 
cream churnability and on butter flavor after storage, Guthrie and Sharp 
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(1931) found that when the pH was below 6, various off flavors developed. 
They concluded that butter has the best flavor when the pH falls in the 
range between 6 and 9. Dyer (1916) found that the off flavors com- 
monly occurring in cold-storage butter are attributable to a slow oxidation 
of one or more of the non-fatty substances occurring in the buttermilk, and 
that the extent of this change is directly proportional to the quantity of 
acid present in the original cream from which the butter was made. Holm, 
Wright, White, and Deysher (1938) state that when the acidity of cream 
at the time of churning exceeds 0.30 per cent, the resulting butter is inferior 
in keeping quality to butter made from sweet cream. They attribute this 
deleterious effect to the increased oxidation of butterfat with the resulting 
production of off flavors. Loftus-Hills, Scharp, and Bellair (1934) believe 
that butter acidity and copper content are the most important factors 
controlling the keeping quality of butter made from neutralized cream. 
Gilmour and Arup (1935) state that the acidity as indicated by pH is 
more valuable than that indicated by titratable acidity. They found also 
that butter of high pH and low in flavor kept better than did butter of low 
pH and high in flavor. They recommend that the pH be 6.7 or above. 
Bendixen, Prouty, and Ellington (1937) found that the normal pH range 
for sweet-cream salted butter was from 6.0 to 6.8, and that butter with the 
higher pH values had the best keeping quality. They also found that but- 
ter made from neutralized cream kept best when the pH was between 6.0 
and 6.8. From a study of 5000 churnings of butter, Parsons (1939) con- 
cludes that freshly churned butter with a pH of 6.6 to 7.0 has the best 
keeping qualities. Butter of pH 6.7 kept better than butter with any 
other pH value. 

In the work reported here, ten pH determinations were made on each 
churning of butter. Five determinations were made on the salted samples 
and five on the unsalted samples at different times during the period of 
observation. The results given in table 1 show that the pH of the fresh 
butter fell between 6.05 and 6.75 for all samples. The pH of the fresh, 
unsalted butter ranged from 6.45 to 6.75, and the pH of the fresh, salted 
butter ranged from 6.05 to 6.40. In every case, the pH of the salted sample 
was lower than that of the unsalted sample from the same churning. The 
average difference was 0.37 of a pH unit. 

To determine whether this effect of sodium chloride on pH was con- 
nected in any way with the milk proteins, the salt was added to whole 
milk, skimmilk, plasma, serum, and serum which had been heated and 
filtered to remove the albumin. Ten per cent of sodium chloride (C. P.) 
was added to each sample. Fresh whole milk and fresh skimmilk were 
used. Part of the skimmilk was coagulated with rennet to remove the 
casein, and part of this serum was heated to coagulate the albumin. The 
plasma was obtained from unsalted, sweet-cream butter which had been in 
cold storage for about amonth. The results given below were determined 
by a glass electrode. 

These figures show that milk proteins are not connected with the effect 
of sodium chloride on pH. The effect probably is due to the influence of 
this salt on the hydrogen ion. Similar effects have been observed in other 
connections by physical chemists. 

Very little change in pH occurred in any of the butter during the incuba- 
tion test, during the cold-storage period, or during the incubation period — 
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pH before pH after adding NaCl 
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after cold storage. The greatest difference between maximum and mini- 
mum pH values for any one set of samples was 0.3 of a unit. There seems 
to be no correlation between change in pH and keeping quality in the 
butter considered in this study. 


Bactertological study 


Much work has been done on the bacteriology of butter, but there seems 
to be very little agreement concerning the role that bacteria play in the 
deterioration of butter. Several workers (Bendixon and associates, 1937; 
Grimes, 1923, 1931; Loftus-Hills et al, 1934; and Nelson, 1932) have re- 
ported little or no correlation between total bacteria and keeping quality. 
Demeter and Maier (1931) found that total count on casein agar was of 
some value in predicting keeping quality. Jacobsen (1937) noted that the 
appearance of off flavors in unsalted butter occurred at about the same 
time that the highest level of total bacteria was reached. Caseolytic and 
lipolytic bacterial counts have been used as a means of determining keeping 
quality, but here also Guthrie and associates (1936) and Flake and Parfitt 
(1938) have found a close correlation, while others (Bendixon and associates, 
1937; Demeter and Maier, 1931; Grimes, 1931; and Jacobsen, 1937, 1938) 
have found little or no correlation. 

The results of this study are given in table 2. Counts of lipolytic bac- 
teria were not made since Stark and Scheib (1936) found previously that a 
high percentage of the lipolytic bacteria in butter are also caseolytic. 
These investigators also found that in the absence of other factors known 
to cause butter deterioration and at a temperature favorable for bacterial 
growth, caseolytic Gram-negative rods were always present in significant 
numbers in the samples that deteriorated in score. The importance of this 
type of bacteria has also been pointed out by several investigators (Eckles, 
1901; Hammer and Yale, 1932; Herreid and associates, 1934; Rumment, 
1931; Sadler and Vollum, 1926; Spitzer and Parfitt, 1929; and Virtanen, 
1931). It is not known whether the short, slender rods which Nelson 
(1932) found to be associated with poor keeping quality were Gram- 
negative. 

In the fresh butter, both total and caseolytic counts were very low. As 
would be expected, the counts increased greatly during the incubation 
period. No counts were made on the butter coming from cold storage 
since it was found that no appreciable change in count took place in the 
commercial samples during the storage period. However, when the 
samples were incubated after cold storage, very high counts of total bac- 
teria were found in some instances. In other cases, the counts were 
about the same as those obtained after the 14-day incubation period. 
Churnings 4 and 5 had decidedly lower final total counts than they had 
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after the 14-day incubation period. The caseolytic counts are only very 
rough estimations since it is difficult to obtain accurate counts on this type 
of organism in mixed cultures. However, the figures given indicate the 
approximate numbers present. 

No conclusions can be drawn as to the relationship of Gram-negative 
caseolytic rods to the loss of score by the unsalted butter, because the 
number of samples studied was too small. The deterioration of the un- 
salted samples from churning number 4 may have been due to this type of 
bacteria. 

Apparently, caseolytic Gram-negative rods can withstand 0° F. for at 
least 140 days, because this type of organism was isolated from two differ- 
ent samples of butter stored under those conditions. 

None of the salted samples contained enough bacteria at any time to be 
of significance. Of the 13 cultures of caseolytic bacteria isolated from 
salted butter, none were of the Gram-negative-rod type. 


COMMERCIAL BUTTER 


The average results of flavor scores, criticisms, pH values, total bac- 
teria, and caseolytic bacteria on 28 commercial churnings of butter are 
given in tables 3 and 4. 


Flavor changes 


As shown in table 3, the unsalted samples deteriorated badly in all cases 
with the incubation test. The unsalted butter in set number | did not 
show as great a drop in score as did the unsalted butter in the other sets. 
However, the deterioration had already taken place in the cream from 
which this butter was made, as is indicated by the low score on the fresh 
butter. As is usually the case, the salted butter showed much better 
keeping quality with the test than did the unsalted butter. This was not 
true of the high-grade butter made in the laboratory. 

None of the butter deteriorated greatly during the cold-storage period. 
However, when the storage samples were incubated for ten days at 60° F., 
the unsalted samples showed drops in flavor scores fairly comparable to 
the results obtained by the original incubation test. The final scores on 
the salted samples in set number 1 and set number 3 compared favorably 
with the results given by the test, but salted samples in set number 2 and 
set number 4 scored considerably lower. 


pH 


In all cases, the pH of the unsalted butter dropped markedly during the 
14-day incubation period. This drop in pH probably was due to bacterial 
action and seemed to follow the drop in flavor score rather closely. In 
contrast, the pH of the salted butter remained constant throughout the 
period of observation in all cases, regardless of any change in flavor score. 

There was very little change in pH during the cold-storage period with 
either the salted or unsalted butter. When these samples were subjected 
to an incubation period of 10 days at 60° F., the unsalted samples showed a 
drop in pH similar to that observed during the initial incubation test. 
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Bactertological study 


Average total and caseolytic bacterial counts are given in table 4. As 
can be seen, bacteria were of little significance in the deterioration of 
salted butter. However, they probably were of great significance in the 
case of the unsalted butter. 

A comparison of caseolytic counts and criticisms of the unsalted butter, 
when held at a temperature favorable for bacterial growth, indicates that 
the cheesy flavor commonly noticed was probably due to the action of this 
type of organism. The frequent occurrence of rancid, Roquefort, and 
strong flavors also may have been due to these organisms, since it was 
found by Stark and Scheib (1936) that caseolytic bacteria found in butter 
are usually capable of splitting fat. The method used to find the fre- 
quency of occurrence of Gram-negative, proteolytic bacteria in these 
samples was, at best, only qualitative, but the results indicate that a high 
percentage of the caseolytic bacteria were of this type. A quantitative 
study along this line might be of value. 

The fact that none of the unsalted butter held at the low temperature 
developed cheesy, rancid, or Roquefort flavors strongly suggests that micro- 
organisms were responsible for the rapid deterioration at 60° F. Although 
butter is not commonly held at such a high temperature, it frequently is 
held under conditions which would permit bacterial development. Con- 
sequently, the incubation test is of value for predicting flavor changes due 
to bacteria in butter subjected to adverse conditions. 


SUMMARY AND CONCLUSIONS 


Ten churnings of sweet cream butter made under carefully controlled 
conditions in the laboratory and 28 commercial churnings made in four 
New York State creameries were subjected to the incubation test in an 
attempt to predict keeping quality. Samples were obtained from each 
churning, both before and after salt had been added to the butter. Mois- 
ture and salt determinations were made on the salted samples. Flavor 
score, pH, and total and caseolytic bacterial count were determined on 
each churning of butter when fresh, at the end of 7 and 14 days at 60° F., 
after 2 to 5 months in cold storage at 0° F., and after 10 days at 60° F. 
following the cold-storage period. 


BUTTER MADE IN THE LABORATORY 


1. The incubation test described here proved fairly reliable as an indica- 
tion of the keeping quality of both salted and unsalted sweet-cream 
butter of this type. 

2. The butter showed very little loss in flavor score when incubated at 
60° F., either before or after cold storage. 

3. Mildly salted butter (9.5 per cent NaCl in the brine) had just as good 
keeping quality as had the unsalted butter. 

4. The pH of salted butter made from sweet, unripened cream was found 
to be somewhat lower than the pH of unsalted butter from the same 
churning. This probably is due to the effect of NaCl on the hydrogen 
ion. The higher the NaCl concentration in the plasma, the greater 
the difference in pH between salted and unsalted butter. 
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5. The pH of all samples of this butter remained practically constant 
throughout the period of observation. 


COMMERCIAL BUTTER 


1. The incubation test proved fairly reliable for predicting the keeping 
quality of this butter in most cases. Some exceptions occurred with the 
salted butter in sets 2 and 4. 

2. The pH of all samples of unsalted butter that showed losses in flavor 
score dropped considerably during the incubation period both before 
and after cold storage. The pH of all salted samples remained practic- 
ally constant. 

3. The flavor criticisms, as well as the results of the bacteriological study, 
strongly indicate that proteolytic, Gram-negative-rod types of bacteria 
were largely responsible for the deterioration of the unsalted butter in 
sets 2, 3, and 4. 
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THE WOODPILE, A BREEDING PLACE OF THE BARK BEETLE 


Beetles emerging from the elm wood in the woodpile probably inoculated the adjacent elm tree 
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UNINFECTED ELM WOOD AS A SOURCE OF THE BARK BEETLE 
(SCOLYTUS MULTISTRIATUS MARSHAM) CARRYING THE 
DUTCH ELM DISEASE PATHOGEN 


Dona.p L. Coins, K. G. PaRKER, AND HENRY Dietricu! 


It has been known for several years that bark beetles of the family 
Scolytidae may carry the Dutch elm disease pathogen, Ceratostomella 
ulmi (Schwarz) Buisman, presumably, for the most part, in the form of 
spores. Fransen (1939) gives Marchal? credit for having been the first to 
suggest that elm bark beetles were concerned in the transmission of the 
Dutch elm disease organism. Wollenweber and Stapp (1928), having 
seen C. ulmt in the pupal cells of Scolytus scolytus Fabricius, also suggested 
the relationship between these bark beetles and the fungus. In Europe 
this relationship has been confirmed by Fransen (1931) and by Fransen and 
Buisman (1935), not only for S. scolytus but also for Scolytus multistriatus 
Marsham. In the United States transmission of the fungus by S. multi- 
striatus from infected wood to healthy elms was described by Middleton, 
Buchanan, May, and Walter in 1935. S. multistriatus is now generally 
considered to be the most effective agent in the transmission of this fungus 
in the United States. 

In order to determine what percentage of beetles in the field were actu- 
ally carrying inoculum, many specimens of Scolytus multistriatus were col- 
lected and cultured. They were taken at felled, healthy trees as they 
alighted for entry, at dead trees which had died from causes other than the 
Dutch elm disease, at broken branches of uninfected trees, and at piles of 
freshly cut, healthy elm logs set up to attract them. The percentages of 
“positive” beetles (beetles from which Ceratostomella ulmi was obtained) 
varied widely from year to year and from locality to locality. In 1935, in 
the Bronx, New York City, which was at that time in an area of heavy 
disease incidence, 15 per cent of the 411 specimens of S. multistriatus that 
were collected and cultured were positive. In 1936, from Bronx, West- 
chester, and Rockland Counties, 7.6 per cent of 688 specimens were posi- 
tive. In 1937, in Westchester County, 2.9 per cent of 3618 specimens 
were positive. In 1938, of 225 specimens collected in Yonkers (West- 
chester County) only 2, or 0.9 per cent, were positive; while in 1939, at 
Tarrytown, 1 of 9 specimens, and at Hyde Park (Dutchess County), 7 of 
122 specimens (percentages of 11.10 and 5.74 respectively) were positive. 

When beetles in the disease area carry inoculum to the extent indicated, 
their origin or source becomes a question of importance. It has already 
been noted that specimens emerging from wood from diseased trees can 
carry the spores of the fungus. An idea of the number of beetles carrying 
the fungus at the time they emerged from suth material was gained from 

1Professor P. A. Readio initiated some of the experiments described in this paper and developed certain 


techniques used in handling the beetles. Dr. W. H. Rankin, supervisor of Dutch Elm Disease Control of 
the New York State Department of Agriculture and Markets, and members of his staff, codperated to the 
fullest extent, especially in locating beetle material and in facilitating the field observations on diseased 
trees. Acknowledgment is also due the Boyce Thompson Institute for Plant Research, where the Cornell 
University Laboratory for Dutch Elm Disease Investigations is located, for codperation and assistance. 
Other members of the laboratory staff who had a considerable share in the investigations reported here were 
Seth Pope, L. L. Pechuman, and L. J. Tyler. a 

*Marchal, E. Rapport sur les résultats des recherches effectuées 4 la Station de Phyt. de l’Etat A 
Gembloux, sur la maladie de l’orme. Soc. Centr. Forest. Belgique. Bul. 35: 162-164. 1927. 
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several experiments. Wood from diseased elms which contained colonies 
of Scolytus multistriatus was brought into the laboratory and beetles which 
emerged from it were cultured. For this purpose, wood which had con- 
siderable discoloration in the outermost growth ring, or wood in which 
coremia of the fungus were found in the pupal cells of the beetles, was 
chosen.’ The standard method adopted for treating such wood was to cut 
it into 20-inch lengths, coat both ends and any other points where wood was 
exposed with paraffin to retard drying, and place it in small cages. If the 
beetles were in the pupal stage the wood was cut up and caged immediately 
after collection. If the beetles had entered only a short time before col- 
lection, the wood was usually left in longer pieces. Just before emergence 
was expected, the wood was cut up and caged. A few inches at each end 
of the log, where drying was most rapid, were usually discarded. The 
percentages of emerging beetles carrying spores out of the wood in the 
several cages varied from 0 to 100. The fungus infestation of the beetles 
was influenced by the condition of the wood, the extent of the fungus in- 
vasion at the time of collection, and the temperature and moisture condi- 
tions under which the wood was kept. 

Culture records of the progeny of uninfested beetles which were allowed 
to enter diseased wood in the laboratory or greenhouse also indicated that 
constancy could not be expected in the numbers of spore-bearing beetles 
emerging from diseased wood. After entry of the beetles, special treat- 
ments, such as dipping the logs in water at regular intervals, boring holes 
in the ends and sides and keeping them filled with water, and the main- 
tenance of high humidity in the storage chambers, produced results which 
sometimes varied with the treatments and sometimes independently of 
them. The highest percentage of positive beetles in the experiments 
carried out in 1935-36 was 44, with an average of less than 6 in the re- 
maining cages. In 1936-37, the highest percentage of positive beetles 
from any one cage was 81.8. In these experiments, wood from 4 different 
sources produced beetles which averaged 41 per cent positive of the 1820 
cultured from all cages. Similar variations undoubtedly occur as a result 
of analogous but uncontrolled and often unknown conditions in the field. 

C. W. Collins and his associates (1936) found that beetles could obtain 
inoculum by feeding in twig crotches of diseased trees, and could transfer 
it to the brood galleries which they subsequently made. At the Cornell 
University laboratory in Yonkers, beetles were disinfested externally and 
allowed to feed on badly wilted, diseased trees. Of the 121 beetles which 
were alive when removed after feeding two or three days, 15, or 12.4 per 
cent, were shown by culturing to have acquired inoculum. Cultures of 
beetles from the same lot, which had not fed on diseased trees, produced no 
growth of Ceratostomella ulmt. 

C. W. Collins and his associates also found that beetles emerging from 
diseased wood could transfer the disease organism to their brood galleries, 
and reported a number of instances in the field where the fungus was grow- 
ing in galleries of beetles which had entered uninfected* wood. Fransen 
(1931) recorded coremia growing in pupal cells of Scolytus scolytus, and ob- 
served that beetles could bring the fungus into the bark by introducing it 

’The term uninfected is used in this paper to refer to wood or trees in which, as far as could be determined, 


cot ehil pa been no infection by Ceratostomella ulmi prior to the death or cutting of the tree or branch in- 
volved. 
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into their egg tunnels. The authors of this bulletin have often found 
dead trees and woodpiles near diseased trees, with evidence that Scolytus 
multistriatus had emerged in great numbers, and in several instances with 
coremia of Ceratostomella ulmi not only in the maternal galleries but also in 
the pupal cells. 


EXPERIMENTS 


Observations such as these led to the suspicion that woodpiles and other 
breeding-wood originating in uninfected trees might have given rise to 
some of the fungus-infested beetles found in the field. In laboratory ex- 
periments, beetles were disinfested to render them less likely to contami- 
nate their galleries with unwanted bacteria and fungi and were then allowed 
to walk for several hours over coremia of Ceratostomella ulmi growing in 
pure culture on elm twigs. At the end of this period, the most active 
beetles were selected and placed in cages containing healthy elm logs cut 
into 20-inch lengths. For experimental purposes the cages were kept 
under widely different conditions of temperature and humidity. Holes 
were bored in some of the logs and filled with water at regular intervals. 
The moisture in others was maintained or increased by regular wetting or 
dipping. The progeny of the beetles placed in the cages were cultured. 
The wood in 32 of the 39 cages produced beetles infested with C. ulmz. 
The percentages of positive beetles varied from 0 to 74.4. The total num- 
ber of beetles cultured was 3028, of which 1106, or 36.5 per cent, carried 
C. ulm. These figures compared favorably with those obtained from 
cages of diseased wood, as may be seen by reference to data already given. 

It was thus shown that under suitable conditions fungus-infested beetles 
entering healthy wood give rise to spore-bearing progeny, and also that the 
percentages of these progeny bearing Ceratostomella ulmi are comparable 
to the percentages of spore-bearing beetles which emerge from wood from 
diseased trees. Observations and field experiments as described below 
have confirmed this conclusion, and have indicated that uninfected wood 
may constitute an important factor in the spread of the Dutch elm disease. 
The pertinent data are assembled under five headings: (1) trap logs, (2) 
collection stations, (3) naturally occurring uninfected ‘‘beetle-wood”’ 
(broken limbs, dead trees, and dead parts of living trees containing Scolytus 
multistriatus), (4) woodpiles, (5) relation of beetle-infested uninfected 
wood to diseased trees. 


TRAP LOGS 


Each year, beginning in 1935, trap logs of recently cut, healthy American 
elm have been placed at several locations in and around the disease area 
for the purpose of attracting elm bark beetles. The logs were 3 to 4 feet 
in length and usually from 3 to 8 inches in diameter. Ordinarily they 
were exposed by leaning them against a stone wall, fence,*or similar sup- 
port in a sunny or partly sunny situation. They were placed in position 
within a day or two after cutting and brought in for examination at vary- 


‘ing intervals. Fresh logs were put out each time exposed logs were col- 


lected. The regular periods of exposure were 2 weeks, 4 weeks, and 6 
weeks. Logs were examined or caged the day after they were collected. 

In 1935, a trap-log station was set up in each of three localities: Armonk, 
Westchester County; Yonkers, Westchester County; and Pelham Bay 
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Park, the Bronx, New York City. The stations, while in an area of general 
_disease incidence, were not located with reference to specific diseased trees. 
The Yonkers station was located in the Boyce Thompson Arboretum (call- 
ed BTA in some of the tables, as distinguished from the Boyce Thompson 
Farm, BTF, where a station was established later for other purposes). The 
logs at Armonk and at Yonkers were heavily infested with Hylurgopinus 
rufipes Eich., almost to the complete exclusion of Scolytus multistriatus. 
Only one gallery of the latter species was found and examined at each of 
these two stations. S. multistriatus galleries were very numerous in the 
logs exposed at Pelham Bay Park. When the bark was removed, the gal- 
leries were examined for coremia of Ceratostomella ulmi. Coremia were not 
found in the gallery from Armonk, but were present in the single gallery 
from Yonkers, and were found in 75, or 4.6 per cent, of the 1605 galleries 
examined from Pelham Bay Park. Living beetles were found in some of 
the newer galleries, and a number of them were removed and cultured. The 
newer galleries were not examined unless they appeared to be old enough 
to have allowed time for coremia to develop. The total count of galleries, 
therefore, may include many which were too new to have produced 
coremia. Of 146 beetles taken from new galleries at Pelham Bay Park in 
1935, 9, or 6.1 per cent, were positive for C. ulmi. The data mentioned, 
together with figures supplementing the remarks which follow, are given in 
table 1. 

In 1936, no galleries of Scolytus multistriatus were found in the Armonk 
logs, and only 5 galleries, which were negative, were found at the Yonkers 
station. At Pelham Bay Park, the beetles were again numerous, and of 
730 galleries examined, 21, or 2.9 per cent, contained coremia of Ceratosto- 
mella ulmi. Of the 219 beetles which were taken from the maternal tun- 
nels, 60, or 27.4 per cent, were positive. The lower half of one of the Pel- 
ham Bay Park logs was placed in a cage to await the emergence of the 
progeny of the beetles that had entered it in the field. In the upper half of 
this log, coremia had been found in 8 of about 27 galleries examined from 
different parts of the inner-bark surface. The percentage of galleries 
containing coremia was approximately the same as for the total number of 
galleries examined at the same time from the other logs. The log had been 
cut on June 29, exposed on June 30, brought in on August 25, and ex- 
amined and caged immediately. Between September 1 and September 24, 
beetles were emerging and 53 specimens of S. multistriatus were collected. 
Of these, 48 were cultured and 30, or 62.5 per cent, were positive for C. 
ulmt. ‘The log was removed from the cage in October and left on a rack 
out-of-doors all winter. It was caged again the following spring, and 223 
of the 359 beetles which emerged were cultured between June 1 and July 17. 
Of these, 4, or 1.8 per cent, were positive. 

In 19386, eight additional trap-log stations were located at the edge of the 
known disease area near the stumps of removed diseased trees. At four 
of these stations Scolytus multistriatus entered the logs, and from two of 
them Ceratostomella ulmi was cultured from recently entered beetles 
(table 1). , 

In 1937, the galleries were not systematically examined for coremia. 
However, while the beetle counts were being made, coremia were found in 
pupal cells and maternal galleries in one of the Pelham Bay Park logs. 
Half of this log was caged and produced positive beetles. 
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TABLE 1. RESULTS OF EXAMINING SCOLYTUS MULTISTRIATUS GALLERIES IN TRAP 
LoGs FOR COREMIA OF CERATOSTOMELLA ULMI; CULTURING RECENTLY ENTERED 
SPECIMENS OF S. MULTISTRIATUS; AND CULTURING THE EMERGING PROGENY 


Maeation PoGallenes 2. Recently entered | 3. Emerging prog- 
, living beetles eny of 2 
Year Namie Nd Positive Naarne Positive 
Town Num- Bar Per cental aaj ae 
or County ber ex- with wit cul- eule 
city amined | soremia | Coremia tured | Num-| Per | tureq | Num-| Per 
ber | cent ber | cent 
Armonk Westchester | 1935 it 0 0.0 0 iets: 0 
Yonkers Westchester | 1935 1 Il 100.0 0 cm 0 
Pelham ronx 1935 | 1,605 aD) 4.6 146 9 6.1 0 ee 
Yonkers Westchester | 1936 0 0.0 ae 0 yet eae 
Pelham Bronx 1936 730 2 2.9 219 60 | 27.4 48 30. |:62:5 
Mahopac 
(1 Putnam 1936 52 0 0.0 1, 0 0.0 0 
Mahopac 
2) Putnam 1936 i 0 0.0 0 ae 0 ne 
Harriman | Orange . 1936 52 0 0.0 23 1 4.4 0 hes 
Monroe Orange 1936 4 2 4.2 22 2 9.1 0 aes 
Pelham Westchester | 1937 few few he 0 Bhs ea ee 4 3.6 


The data from the Pelham Bay Park station (called Pelham in the table) 
for 1936 are the most complete. These point to a significant relationship; 
namely, that not all spore-bearing beetles which enter healthy logs give 
rise to fungus-infested colonies, but that the few infested colonies may give 
rise to spore-bearing beetles in numbers larger than those originally enter- 
ing. Further evidence of a possible “build-up” of Ceratostomella ulmi 
in healthy logs was obtained from data from the logs placed at the collec- 
tion stations. 


COLLECTION STATIONS 


In addition to the regular trap-log stations, after 1936 other stations 
which were called collection stations were set up. In 1937 and 1938, a col- 
lection station consisted of a group of healthy elm logs, about 4 feet in 
length and of varying diameters, set up in the form of a “‘tepee’’, with their 
bases resting on the ground in a small circle and their upper ends leaning 
against one another. In 1939, at many of the stations, the logs were piled. 
horizontally. A complete list of the stations is given in table 3. The four 
locations in Westchester County were in the area where the disease was 
generally prevalent. The stations in Putnam and Dutchess Counties 
were established at known distances from removed diseased trees. The 
distance from a station to the nearest diseased tree varied from a few feet 
to nearly 2 miles (table 3). 

Two significant types of records were taken from these collection sta- 
tions: (1) culture data from beetles collected as they alighted on the logs 
in the course of their normal free activities; and (2) culture data from the 
progeny of such beetles, obtained by collecting and culturing specimens 
that emerged from some of the logs which had been brought in and caged. 


-The only field-collected specimens discussed here are those collected at 


stations where a culture record was also obtained from some of their 
progeny emerging from logs brought in and caged. At the time the sta- 
tions were set up, several of the logs at each station were paraffined to re- 
tard drying so that they might be used later as a source of beetles for cul- 
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turing. These logs were left in the field until nearly time for beetle 
emergence, then brought in, cut into smaller pieces, paraffined, and caged. 
In the experiments discussed under the heading ‘“Trap Logs’’, the logs 
which were caged were selected because coremia of Ceratostomella ulm1 had 
been found in the galleries; the logs discussed under “Collection Stations” 
were chosen at random. At the time the latter were caged, examinations 
revealed abundant growth of coremia in maternal tunnels and pupal cells 
in several of the logs. 

Table 2 includes all data obtained from 1937 through 1939 where cul- 
tural studies were made both of the entering beetles and of the progeny of 
the brood which developed in the logs at the stations. 


TABLE 2. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS ENTERING HEALTHY 
ELM Woop AT COLLECTION STATIONS AND EMERGING FROM THAT Woop 


Location Beetles 
: Time of collection Number | Number | Per cent 
es) omery and culturing Status of beetles cultured | positive | positive 
Spring, summer, '37 | 1st brood entering 483 2 5.59 
Yonkers (BTA) | Westchester { Summer, fall, ’37 Progeny emerging 597 79 13.23 
Summer, 37 2d brood entering 758 < 0.93 
Yonkers (BTF) | Westchester { Spring, ’38 Progeny emerging 382 237 62.00 
Summer, fall, ’38 2d brood entering 225 2 0.88 
Yonkers (BTF) | Westchester { Spring, ’39 Progeny emerging 348 7 2.05 
Spring, '39 1st brood entering 38 0 0.00 
Ardsley Westchester { Summer, ’39 Progeny emerging 59 5 8.47 
Spring, '39 Ist broodentering |: 9 1 11.10 
Tarrytown Westchester { Summer, ’39 Progeny emerging 42 1 2.38 
Spring, ’39 1st brood entering 122 7 5.74 
Hyde Park Dutchess { Summer, '39 Progeny emerging WW 27 38.01 


In 1939 culture records were made of the progeny of beetles which 
entered logs exposed at several stations where no cultures had been made of 
the entering beetles. Table 3 includes data obtained in this way from the 
stations set up that year. The names of the stations which appear also in 
table 2 are starred in table 3. 


TABLE 3. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
HEALTHY ELM WooD FROM COLLECTION STATIONS, SUMMER OF 1939, 
2p Broop EMERGING 


Location Distance to nearest con- 
Number Number Per cent firmed tree 
of ond of beetles of beetles 
Town or ci unt culture positive positive 
ee a Sad tg 1938 1939 
Yonkers (BTF) Westchester 157 0 0.00 1400 feet 3000 feet 
Yonkers (BTA) Westchester 95 0 0.00 1800 feet 2000 feet 
Ardsley* Westchester 59 5 8.47 1600 feet 1000 feet 
Tarrytown* Westchester 42 1 2.38 200 feet 3500 feet 
Patterson, Putnam 23 0 0.00 134 miles 1 mile 
Schultzeville Dutchess 218 0 0.00 200 feet 4000 feet 
Stanford Dutchess 76 1 1.31 25 feet 214 miles 
S. Millbrook Dutchess 3 0 0.00 1 mile 114 miles 
Poughkeepsie Dutchess 117 2 1.70 4000 feet 2000 feet 
Hyde Park* Dutchess 71 27 38.01 2 feet 1 mile 


*See also table 2. 
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NATURALLY OCCURRING UNINFECTED BEETLE-WOOD 


jf 


In 1937, in an open field, about one mile from the nearest known diseased 
tree, a 24-inch elm was found which had been struck by lightning shortly 
before the first of June. This tree, which was near Washingtonville, in 
Orange County, was discovered on July 31. Examination and tissue- 
culturing gave no evidence of infection by Ceratostomella ulmi. The 
branches contained a large number of colonies of Scolytus multistriatus. 
Beetles were both entering and emerging, and were present in all stages. 
Samples of the wood were brought into the laboratory for beetle emergence. 
The data obtained are presented in table 4, together with data obtained 
from other wood as described below. 

On August 18, 1938, in Ardsley, Westchester County, a tree which had 
been killed the preceding year by girdling was found to be heavily infested 
with Scolytus multistriatus, specimens of which were emerging at the time of 
j discovery. This tree was a few feet from a diseased tree which was re- 
moved the same day the girdled tree was removed. A portion of the 
girdled tree was cut up and caged, and beetles emerging were cultured. 
The data appear in table 4. 


TABLE 4. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
FIELD-COLLECTED UNINFECTED Woop 


Location Beetles 
Time ‘eimejot beetle’, |e ee 
Type of of col- | emergence and 
Town or material lection culturing Number | Number | Per cent 
city County cul- | positive | positive 
tured 
Washingtonville | Orange Lightning- 
struck Aug. 1937 | Aug. 1937 559 12 2.15 
| Ardsley Westchester | Girdled tree | Aug. 1938 | Aug. 1938 202 34 16.83 
Ghent Columbia Lightning- 

; Awl struck Mar. 1939 | May-June, 1939 2 0 0.00 
Tivoli Dutchess Dead limb Mar. 1939 | May-June, 1939 120 0 0.00 
Sharon Station Dutchess Dead tree Mar. 1939 | May-June, 1939 98 0 0.00 
Poughkeepsie (1) | Dutchess Windfall Mar. 1939 | May-June, 1939 19 0 0.00 
F Poughkeepsie (2) | Dutchess Broken limb | Mar. 1939 | May-June, 1939 37 4 10.81 
Warwick Orange Windfall Mar. 1939 | May-June, 1939 107 0 0.00 
' Stony Ford Orange Broken limb | Mar. 1939 | May-June, 1939 66 0 0.00 
Little Britain Orange Dead tree Mar. 1939 | May-June, 1939 85 6 7.06 
/ Goshen (1) Orange Broken limb | Mar. 1939 | May-June, 1939 (ial i 1.41 
| Goshen (2) Orange Uncertain* | Mar. 1939 | May-June, 1939 7 18 25.35 
Edenville Orange Dead tree Mar. 1939 | May-June, 1939 78 1 1.28 


*Material brought in by a field worker and was accompanied by no description of the exact source. 


During the month of March in 1939, wood containing overwintering 


larvae of Scolytus multistriatus was collected at several points in the disease 
area, but without reference to the locations of known diseased trees. The 
distances to known diseased trees were determined later. The wood came 
from such material as broken limbs, trees which had been blown down, and 
trees dead from causes other than the Dutch elm disease. The wood was 
examined for discoloration which might indicate origin in a diseased tree. 
If it came from trees which were still partly alive, the living portions were 
also examined. If any streaking was found, tissue cultures were made. 
In no instance was Ceratostomella ulmi obtained, and it was assumed that 
none of the wood used was from infected trees. The pieces of wood gener- 
ally ranged from 4 to 6 inches in diameter. The ends were paraffined and 
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the wood was stored out-of-doors. On May 8, the material was caged. 
The results of culturing the emerging beetles are given in table 4. 

The locations from which the wood produced no positive beetles varied 
in distance from 314 miles to 20 miles from the nearest known diseased tree 
of the previous year. The sites from which Ceratostomella ulmi was 
obtained were located from a few feet to 2 miles from the nearest confirmed 
tree of the previous year. 


WOODPILES 


On August 11, 1938, a considerable amount of elm wood was found in a 
pile of stovewood on a farm about five miles east of Poughkeepsie. Many 
pieces of this wood contained larvae and pupae of Scolytus multistriatus. 
On the same day, examination of another pile at Hyde Park revealed 
similar conditions. The Poughkeepsie woodpile was 114 miles from the 
nearest diseased tree found in 1938. The Hyde Park woodpile was about 
500 feet from the nearest confirmed tree of 1938. Pieces from each pile 
were brought in and caged separately. The data obtained from the cages 
are presented in table 5. 


TABLE 5. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
Woop TAKEN FROM WOODPILES IN AuGusT, 1938 


Location Beetles 
Town or city County Number cultured Number positive Per cent positive 
Poughkeepsie Dutchess 144 1 0.69 
Hyde Park Dutchess 130 0 0.00 


The two most common farm methods of storing stovewood are piling it 
in a more or less open shed and piling it out-of-doors. Experiments were 
made to determine the relative safety of these two methods of storage with 
respect to the survival of Ceratostomella ulmi and the emergence of beetles 
carrying the fungus. The experiments involved both diseased wood con- 
taining Scolytus multistriatus and healthy wood in which spore-bearing 
beetles had been allowed to breed. In order that normal conditions would 
obtain, the ends of the logs were not paraffined. 

Heavily discolored, beetle-infested, diseased wood was cut into lengths of 
15 to 18 inches and distributed among three locations in Orange County. 
At each location, two piles were made: one inside of a shed, supported off 
the ground by the lower logs or other supports, and the other outside, 
piled closely on the ground beside the shed. 

The healthy wood was cut into four-foot lengths and stored in a cellar 
for 18 days, after which it was cut into 15- to 18-inch lengths and caged in 
the greenhouse with beetles which had been artificially infested with 
spores of the fungus. After 9 days ¢he logs were taken from the cages and 
separated into 2 lots. One lot was piled on the wooden floor of a shed at 
Yonkers and the other was piled outside against the north side of the shed. 

In both series of experiments, the wood was left under the described 
conditions for five or six weeks. It was then brought to the laboratory 
and caged. The cages of diseased wood were kept out-of-doors on racks 
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in a large, wire-screen cage. The healthy wood was placed in cages in the 
greenhouse. Data from these experiments are presented in table 6. 


TABLE 6. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
SMALL LoGs PILED AS STOVEWOOD, SUMMER, 1939 


Emerging beetles 


Location Description of material Conditions of storage 
Number | Number | Per cent 
cultured | positive | positive 
Florida, Field-collected diseased _| (a) In shed 99 Gl Mes 
New York wood containing beetles | (b) Outside shed in shade 119 5 4.2 
Pine Island Field-collected diseased (a) In shed 135 13 9.6 
wood containing beetles | (b) Outside shed on west side 
in sun among weeds 107 18 16.8 
Little York Field-collected diseased (a) In shed 47 2, 4.3 
(near Pine Island) wood containing beetles | (b) Outside shed on east side 
in sun 38 0 0.0 
Totals Field-collected diseased (a) In sheds 281 PAIL Meo) 
wood containing beetles | (b) Outside sheds 264 23 8.7 
Yonkers (BTF) Healthy wood entered by | (a) In shed : 103 20 19.4 
fungus-infested beetles | (b) Outsideshed onnorthside 115 16 13.9 


It is noted that healthy wood entered by fungus-infested beetles pro- 
duced a higher percentage of positive specimens than did diseased wood. 
It was concluded that the storage of untreated, beetle-infiested wood out-of- 
doors or in an ordinary barn or woodshed is unsafe, whether or not the wood 
is diseased. 


RELATION OF BEETLE-INFESTED UNINFECTED WOOD TO DISEASED TREES 


When trees in the field are examined at random, feeding by Scolytus 
multistriatus in the twig crotches of living elms appears rather erratic. It 
was pointed out by Donald L. Collins (1938) that trees adjacent to wood 
which is either attracting or producing beetles, and trees containing such 
wood are most likely to be visited for feeding. Since 1938, additional data 
from laboratory and field experiments and from general observations 
have indicated that the wood from which beetles are emerging is the more 
important, since they feed heavily on near-by trees. Wolfenbarger and 
Buchanan (1939) and Fransen (1939) have made similar observations. 

Of the 304 trees confirmed as diseased in the counties of Ulster, Colum- 
bia, and Dutchess in 1939, 217 were inspected by members of the labora- 
tory staff to determine the extent of beetle-feeding and the year of infec- 
tion. The vicinity of each tree was scouted for sources of Scolytus multi- 
striatus,and maps were drawn of each site. The number of trees recorded 
as having become infected during the spring and summer of 2939 was 127. 

The approximate time of beetle emergence from a given source, the 
approximate age of feeding wounds, and the time of infection of diseased 
trees could usually be determined within reasonable limits. It was 
ordinarily possible, therefore, to ascertain whether the wounds on a given 
diseased tree were made by beetles emerging from near-by wood at the 
proper time to cause that specific infection. In the vicinity of 65 of the 
127 trees, a definite beetle source, from which beetles had emerged in the 
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spring or early summer of 1939, was found within 700 feet. The sources 
of beetles consisted of dead branches, broken branches (both those still 
hanging in the tree and those which had fallen to the ground), felled trees, 
trees blown over by the wind, and woodpiles. In several instances, the 
source of beetles was located in the diseased tree itself. Sources of this 
type were in parts of the tree which had broken off or had died before the 
time of infection, and which had attracted beetles whose progeny fed upon 
and presumably inoculated the tree. Nearly half of the 65 trees in question 
had beetle sources of the types described within 25 feet. Figures relative 
to the diseased trees and beetle sources are presented in table 7. 


TABLE 7. LocaATIONS OF SOURCES OF SCOLYTUS MULTISTRIATUS IN UNINFECTED 
Woop WITH REFERENCE TO LOCATIONS OF DISEASED TREES IN-1939 


Number of trees within specified distances of beetle sources in 
uninfected woo 
Description of diseased 
tres 


In or under tree 

650 feet 500 feet 100 feet or within 26 feet 
Sthat 4 (cee gale ee ea 27 26 18 16 
In groups of 20rmore....... 38 36 23 13 
ZL OLA Apt hate eee eA SICH c Brake 65 62 41 29 


Of the remaining 62 trees, not included in table 7, which were inspected 
and judged to constitute 1939 infections, all but two occurred singly; that 
is, they were not associated with other diseased trees. These 62 trees are 
considered separately because they were not definitely related to beetle 
‘material from which it could be determined that emergence had taken 
place in the spring of 1939. Nearly all of them, however, were in swamps 
or in other unfavorable situations, and usually there was a considerable 
amount of dead wood in the vicinity. Much of this dead wood was in- 
accessible for close observation, but in most instances evidence of the pres- 
ence of Scolytus multtsiriatus was found. 

There were a few sites where no sources of Scolytus multistriatus could 
be found in the immediate vicinity of the diseased tree, but where there 
were sources of Hylurgopinus rufipes within 500 feet. Scolytus sulcatus 
LeC. was found not infrequently breeding in or near diseased trees. 

With the exception of one group of 2 trees, whenever 2 or more diseased 
trees were found associated with one another, a source of Scolytus multi- 
striatus was definitely established. Thus, a total of 40 trees with 1939 in- 
fections were found in groups of 2 to 7 trees, and, as may be noted in 
table 7, 38 of the 40 trees were definitely associated with a source of 
beetles. From these observations, it appeared that wherever a number of 
trees were inoculated by beetles from the same source, that source was 
usually large and easily found. 

An example of what can happen when beetles are allowed to build up a 
heavy population in a limited area was seen in a swamp near Kingston 
during March, 1940. A low area adjacent to a small pond had a large elm 
population including trees of all diameters up to about 25 inches. The 
area was roughly 500 feet long by 300 feet wide. Sometime prior to 1939 
the area had been flooded, resulting in the death of many trees, which be- 
came infested by Scolytus multistriatus. Emergence in large numbers 
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from these trees first took place in the spring of 1939, and the beetles fed 
heavily on the adjacent trees during that period. Nearly all of the living 
trees were sampled and 33 were confirmed. No confirmed tree was more 
than 100 feet distant from a beetle source, from which beetles had emerged 
in the spring of 1939, and all of the infections had occurred during that 
period. 

In the instances cited usually no opportunity was offered for culturing 
the suspected beetles, since they had fed and disappeared by the time the 
diseased trees were seen and removed. Such an opportunity occurred in 
one case, however, when a broken branch on an uninfected tree near 
Poughkeepsie was found to contain colonies of Scolytus multistriatus in 
March, 1939 (Poughkeepsie (2) in table 4). A section of the limb was 
brought in, and from this section 37 beetles, which emerged in May and 
June, were cultured. Of these, 4, or 10.8 per cent, were positive. In the 
meantime, the rest of this limb, which had been left as it was found, was 
producing beetles, as evidenced by subsequent examination. During the 
summer, a tree about 50 feet distant became infected with the Dutch elm 
disease. The nearest confirmed tree the previous season had been a mile 
away. The circumstances inevitably suggest the cause-and-effect rela- 
tionship assumed with respect to the trees mentioned above as being asso- 
ciated with known beetle sources. 


SUMMARY AND CONCLUSIONS 


As high as 15 per cent of the specimens of Scolytus miltistriatus collected 
in the field in southeastern New York State were found, by culturing, to 
be carrying the Dutch elm disease pathogen Ceratostomella ulmi. When 
cultured directly after emerging from diseased wood, as high as 100 per 
cent of the beetles were positive for C. ulmi, but usually they averaged 
considerably less than 50. 

When beetles were artificially infested with spores and allowed to enter 
healthy wood, as high as 74 per cent of their progeny emerged carrying 
spores of Ceratostomella ulmi. Healthy cut logs exposed to normal beetle 
attack in the field produced as high as 62 per cent of positive beetles in the 
progeny of parents which probably averaged much lower when entering. 
Pieces of uninfected beetle-wood found in the field produced as high as 
25 per cent of positive beetles. 

Uninfected elm wood in farmers’ woodpiles also produced positive 
beetles. Diseased wood cut in short lengths and piled produced as high 
as 16 per cent of positive beetles when stored out-of-doors and as high as 
9 per cent when stored in sheds. Healthy wood cut and stored in a similar 
way, but subjected to entry by spore-bearing beetles, produced 14 per 
cent of positive beetles when stored out-of-doors and 19 per cent when 
stored in a shed. : 

In 1939, in the counties of Ulster, Columbia, and Dutchess, that is, in 
the peripheral regions of the disease area, 217 of the 304 confirmed trees 
were inspected. Of these, 127 were recorded as having become infected 
in 1939. In the vicinity of 65 of these trees, uninfected wood which had 
produced Scolytus multistriatus in the spring or early summer of 1939 was 
discovered. In these instances there appeared to be a definite correlation 
of beetle emergence and beetle feeding with the probable time of infection. 
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This led to the inference that the disease pathogen was communicated to 
these trees by beetles which had emerged from uninfected wood. Whether 
this inference is justified in every instance, it was shown that uninfected 
wood can, and often does, produce beetles which carry inoculum. Dead 
or dying elm wood of whatever origin, if suitable for the breeding of Scolytus 
multistriatus, is therefore a potential source of inoculum from which the 
Dutch elm disease pathogen may be spread by emerging beetles. Since 
the beetles can carry the fungus into uninfected wood, and their progeny 
can carry it out, such wood serves as a reservoir for continuing local dis- 
semination of the disease organism. It may also act as a bridge for the 
transfer of the fungus from the disease area to regions where the disease 
does not occur. 
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UNINFECTED ELM WOOD AS A SOURCE OF THE BARK BEETLE 
(SCOLYTUS MULTISTRIATUS MARSHAM) CARRYING THE 
DUTCH ELM DISEASE PATHOGEN 


Donatp L. Cotiins, K. G. PARKER, AND HENRY DIETRICH! 


It has been known for several years that bark beetles of the family 
Scolytidae may carry the Dutch elm disease pathogen, Ceratostomella 
ulmi (Schwarz) Buisman, presumably, for the most part, in the form of 
spores. Fransen (1939) gives Marchal? credit for having been the first to 
suggest that elm bark beetles were concerned in the transmission of the 
Dutch elm disease organism. Wollenweber and Stapp (1928), having 
seen C. ulmi in the pupal cells of Scolytus scolytus Fabricius, also suggested 
the relationship between these bark beetles and the fungus. -In Europe 
this relationship has been confirmed by Fransen (1931) and by Fransen and 
Buisman (1935), not only for S. scolytus but also for Scolytus multstriatus 
Marsham. In the United States transmission of the fungus by S. muli1- 
striatus from infected wood to healthy elms was described by Middleton, 
Buchanan, May, and Walter in 1935. S. multistriatus is now generally 
considered to be the most effective agent in the transmission of this fungus 
in the United States. 

In order to determine what percentage of beetles in the field were actu- 
ally carrying inoculum, many specimens of Scolytus multistriatus were col- 
lected and cultured. They were taken at felled, healthy trees as they 
alighted for entry, at dead trees which had died from causes other than the 
Dutch elm disease, at broken branches of uninfected trees, and at piles of 
freshly cut, healthy elm logs set up to attract them. The percentages of 
“positive” beetles (beetles from which Ceratostomella ulmi was obtained) 
varied widely from year to year and from locality to locality. In 1935, in 
the Bronx, New York City, which was at that time in an area of heavy 
disease incidence, 15 per cent of the 411 specimens of S. multistriatus that 
were collected and cultured were positive. In 1936, from Bronx, West- 
chester, and Rockland Counties, 7.6 per cent of 688 specimens were posi- 
tive. In 1937, in Westchester County, 2.9 per cent of 3618 specimens 
were positive. In 1938, of 225 specimens collected in Yonkers (West- 
chester County) only 2, or 0.9 per cent, were positive; while in 1939, at 
Tarrytown, 1 of 9 specimens, and at Hyde Park (Dutchess County), 7 of 
122 specimens (percentages of 11.10 and 5.74 respectively) were positive. 

When beetles in the disease area carry inoculum to the extent indicated, 
their origin or source becomes a question of importance. It has already 
been noted that specimens emerging from wood from diseased trees can 
carry the spores of the fungus. An idea of the number of beetles carrying 


the fungus at the time they emerged from such material was gained from 
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several experiments. Wood from diseased elms which contained colonies 
of Scolytus multistriatus was brought into the laboratory and beetles which 
emerged from it were cultured. For this purpose, wood which had con- 
siderable discoloration in the outermost growth ring, or wood in which 
coremia of the fungus were found in the pupal cells of the beetles, was 
chosen. The standard method adopted for treating such wood was to cut 
it into 20-inch lengths, coat both ends and any other points where wood was 
exposed with paraffin to retard drying, and place it in small cages. If the 
beetles were in the pupal stage the wood was cut up and caged immediately 
after collection. If the beetles had entered only a short time before col- 
lection, the wood was usually left in longer pieces. Just before emergence 
was expected, the wood was cut up and caged. A few inches at each end 
of the log, where drying was most rapid, were usually discarded. The 
percentages of emerging beetles carrying spores out of the wood in the 
several cages varied from 0 to 100. The fungus infestation of the beetles 
was influenced by the condition of the wood, the extent of the fungus in- 
vasion at the time of collection, and the temperature and moisture condi- 
tions under which the wood was kept. 

Culture records of the progeny of uninfested beetles which were allowed 
to enter diseased wood in the laboratory or greenhouse also indicated that 
constancy could not be expected in the numbers of spore-bearing beetles 
emerging from diseased wood. After entry of the beetles, special treat- 
ments, such as dipping the logs in water at regular intervals, boring holes 
in the ends and sides and keeping them filled with water, and the main- 
tenance of high humidity in the storage chambers, produced results which 
sometimes varied with the treatments and sometimes independently of 
them. The highest percentage of positive beetles in the experiments 
carried out in 1935-86 was 44, with an average of less than 6 in the re- 
maining cages. In 1936-37, the highest percentage of positive beetles 
from any one cage was 81.8. In these experiments, wood from 4 different 
sources produced beetles which averaged 41 per cent positive of the 1820 
cultured from all cages. Similar variations undoubtedly occur as a result 
of analogous but uncontrolled and often unknown conditions in the field. 

C. W. Collins and his associates (1936) found that beetles could obtain 
inoculum by feeding in twig crotches of diseased trees, and could transfer 
it to the brood galleries which they subsequently made. At the Cornell 
University laboratory in Yonkers, beetles were disinfested externally and 
allowed to feed on badly wilted, diseased trees. Of the 121 beetles which 
were alive when removed after feeding two or three days, 15, or 12.4 per 
cent, were shown by culturing to have acquired inoculum. Cultures of 
beetles from the same lot, which had not fed on diseased trees, produced no 
growth of Ceratostomella ulmi. 

C. W. Collins and his associates also found that beetles emerging from 
diseased wood could transfer the disease organism to their brood galleries, 
and reported a number of instances in the field where the fungus was grow- 
ing in galleries of beetles which had entered uninfected? wood. Fransen 
(1931) recorded coremia growing in pupal cells of Scolytus scolytus, and ob- 
served that beetles could bring the fungus into the bark by introducing it 

’The term uninfected is used in this paper to refer to wood or trees in which, as far as could be determined, 


i nh been no infection by Ceratostomella ulmi prior to the death or cutting of the tree or branch in- 
volved. : 
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into their egg tunnels. The authors of this bulletin have often found 
dead trees and woodpiles near diseased trees, with evidence that Scolytus 
multistriatus had emerged in great numbers, and in several instances with 
coremia of Ceratostomella ulmi not only in the maternal galleries but also in 
the pupal cells. 


EXPERIMENTS 


Observations such as these led to the suspicion that woodpiles and other 
breeding-wood originating in uninfected trees might have given rise to 
some of the fungus-infested beetles found in the field. In laboratory ex- 
periments, beetles were disinfested to render them less likely to contami- 
nate their galleries with unwanted bacteria and fungi and were then allowed 
to walk for several hours over coremia of Ceratostomella ulmi growing in 
pure culture on elm twigs. At the end of this period, the most active 
beetles were selected and placed in cages containing healthy elm logs cut 
into 20-inch lengths. For experimental purposes the cages were kept 
under widely different conditions of temperature and humidity. Holes 
were bored in some of the logs and filled with water at regular intervals. 
The moisture in others was maintained or increased by regular wetting or 
dipping. The progeny of the beetles placed in the cages were cultured. 
The wood in 32 of the 39 cages produced beetles infested with C. ulmz. 
The percentages of positive beetles varied from 0 to 74.4. The total num- 
ber of beetles cultured was 3028, of which 1106, or 36.5 per cent, carried 
C. ulmi. These figures compared favorably with those obtained from 
cages of diseased wood, as may be seen by reference to data already given. 

It was thus shown that under suitable conditions fungus-infested beetles 
entering healthy wood give rise to spore-bearing progeny, and also that the 
percentages of these progeny bearing Ceratostomella ulmi are comparable 
to the percentages of spore-bearing beetles which emerge from wood from 
diseased trees. Observations and field experiments as described below 
have confirmed this conclusion, and have indicated that uninfected wood 
may constitute an important factor in the spread of the Dutch elm disease. 
The pertinent data are assembled under five headings: (1) trap logs, (2) 
collection stations, (3) naturally occurring uninfected ‘‘beetle-wood”’ 
(broken limbs, dead trees, and dead parts of living trees containing Scolytus 
multistriatus), (4) woodpiles, (5) relation of beetle-infested uninfected 
wood to diseased trees. 


TRAP LOGS 


Each year, beginning in 1935, trap logs of recently cut, healthy American 
elm have been placed at several locations in and around the disease area 
for the purpose of attracting elm bark beetles. The logs were 3 to 4 feet 
in length and usually from 3 to 8 inches in diameter. Ordinarily they 
were exposed by leaning them against a stone wall, fence, or similar sup- 
port in a sunny or partly sunny situation. They were placed in position 
within a day or two after cutting and brought in for examination at vary- 
ing intervals. Fresh logs were put out each time exposed logs were col- 
lected. The regular periods of exposure were 2 weeks, 4 weeks, and 6 
weeks. Logs were examined or caged the day after they were collected. 

In 1935, a trap-log station was set up in each of three localities: Armonk, 
Westchester County; Yonkers, Westchester County; and Pelham Bay 
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Park, the Bronx, New York City. The stations, while in an area of general 
disease incidence, were not located with reference to specific diseased trees. 
The Yonkers station was located in the Boyce Thompson Arboretum (call- 
ed BTA in some of the tables, as distinguished from the Boyce Thompson 
Farm, BTF, where a station was established later for other purposes). The 
logs at Armonk and at Yonkers were heavily infested with Hylurgopinus 
rufipes Eich., almost to the complete exclusion of Scolytus multistriatus. 
Only one gallery of the latter species was found and examined at each of 
these two stations. S. multistriatus galleries were very numerous in the 
logs exposed at Pelham Bay Park. When the bark was removed, the gal- 
leries were examined for coremia of Ceratostomella ulm1. Coremia were not 
found in the gallery from Armonk, but were present in the single gallery 
from Yonkers, and were found in 75, or 4.6 per cent, of the 1605 galleries 
examined from Pelham Bay Park. Living beetles were found in some of 
the newer galleries, and a number of them were removed and cultured. The 
newer galleries were not examined unless they appeared to be old enough 
to have allowed time for coremia to develop. The total count of galleries, 
therefore, may include many which-were too new to have produced 
coremia. Of 146 beetles taken from new galleries at Pelham Bay Park in 
1935, 9, or 6.1 per cent, were positive for C. ulmi. The data mentioned, 
together with figures supplementing the remarks which follow, are given in 
table 1. 

In 1936, no galleries of Scolytus multistriatus were found in the Armonk 
logs, and only 5 galleries, which were negative, were found at the Yonkers 
station. At Pelham Bay Park, the beetles were again numerous, and of 
730 galleries examined, 21, or 2.9 per cent, contained coremia of Ceratosto- 
mella ulmi. Of the 219 beetles which were taken from the maternal tun- 
nels, 60, or 27.4 per cent, were positive. The lower half of one of the Pel- 
ham Bay Park logs was placed in a cage to await the emergence of the 
' progeny of the beetles that had entered it in the field. In the upper half of 
this log, coremia had been found in 8 of about 27 galleries examined from 
different parts of the inner-bark surface. The percentage of galleries 
containing coremia was approximately the same as for the total number of 
galleries examined at the same time from the other logs. The log had been 
cut on June 29, exposed on June 30, brought in on August 25, and ex- 
amined and caged immediately. Between September 1 and September 24, 
beetles were emerging and 53 specimens of S. multistriatus were collected. 
Of these, 48 were cultured and 30, or 62.5 per cent, were positive for C. 
ulmt. The log was removed from the cage in October and left on a rack 
out-of-doors all winter. It was caged again the following spring, and 223 
of the 359 beetles which emerged were cultured between June 1 and July 17. 
Of these, 4, or 1.8 per cent, were positive. 

In 1936, eight additional trap-log stations were located at the edge of the 
known disease area near the stumps of removed diseased trees. At four 
of these stations Scolytus multtsiriatus entered the logs, and from two of 
them Ceratostomella ulmt was cultured from recently entered beetles 
(table 1). 

In 1937, the galleries were not systematically examined for coremia. 
However, while the beetle counts were being made, coremia were found in 
pupal cells and maternal galleries in one of the Pelham Bay Park logs. 
Half of this log was caged and produced positive beetles. 
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TABLE 1. RESULTS OF EXAMINING SCOLYTUS MULTISTRIATUS GALLERIES IN TRAP 
LoGs FOR COREMIA OF CERATOSTOMELLA ULMI; CULTURING RECENTLY ENTERED 
SPECIMENS OF S. MULTISTRIATUS; AND CULTURING THE EMERGING PROGENY 


Location 1. Galleries 2. Recently entered | 3. Emerging prog- 
living beetles eny of 2 
Year Num- Winak Positive Nam: Positive 
Town Num- ber bd =i 515 9) ee Pe ee seo ce Hale 
ve County ber ex: | with with | cul- cul- 
city amined | coremia | COremia | tureq | Num-| Per | tureq | Num-| Per 
ber | cent ber | cent 
Armonk Westchester | 1935 1 0 0.0 0 ee 0 ae 
Yonkers Westchester | 1935 1 1 100.0 0 ave (0) ee 
Pelham Bronx 1935 | 1,605 75 4.6 146 9 6.1 0 we 
Yonkers Westchester | 1936 5 0 0.0 aes 0 oi 
Pelham Bronx 1936 730 21 2.9 219 60 | 27.4 48 30 | 62.5 
Mahopac 
el Putnam 1936 52 0 0.0 12 0 0.0 0 
Mahopac 
(2 Putnam 1936 1 0 0.0 0 fe 0 ay 
Harriman | Orange 1936 52 0 0.0 Ze 1 4.4 0 ae 
Monroe Orange 1936 47 2 4.2 22 2 9.1 0 his 
Pelham Westchester | 1937 few few es 0 Fe Ha dean al ye 4 3.6 


The data from the Pelham Bay Park station (called Pelham in the table) 
for 1936 are the most complete. These point to a significant relationship; 
namely, that not all spore-bearing beetles which enter healthy logs give 
rise to fungus-infested colonies, but that the few infested colonies may give 
rise to spore-bearing beetles in numbers larger than these originally enter- 
ing. Further evidence of a possible “build-up” of Ceratostomella ulmi 
in healthy logs was obtained from data from the logs placed at the collec- 
tion stations. 


COLLECTION STATIONS 


In addition to the regular trap-log stations, after 1936 other stations 
which were called collection stations were set up. In 1937 and 1938, a col- 
lection station consisted of a group of healthy elm logs, about 4 feet in 
length and of varying diameters, set up in the form of a ‘“‘tepee’’, with their 
bases resting on the ground in a small circle and their upper ends leaning 
against one another. In 1939, at many of the stations, the logs were piled 
horizontally. A complete list of the stations is given in table 3. The four 
locations in Westchester County were in the area where the disease was 
generally prevalent. The stations in Putnam and Dutchess Counties 
were established at known distances from removed diseased trees. The 
distance from a station to the nearest diseased tree varied from a few feet 
to nearly 2 miles (table 3). 

Two significant types of records were taken from these collection sta- 
tions: (1) culture data from beetles collected as they alighted on the logs 
in the course of their normal free activities; and (2) culture ‘data from the 
progeny of such beetles, obtained by collecting and culturing specimens 
that emerged from some of the logs which had been brought in and caged. 
The only field-collected specimens discussed here are those collected at 
stations where a culture record. was also obtained from some of their 
progeny emerging from logs brought in and caged. At the time the sta- 
tions were set up, several of the logs at each station were paraffined to re- 
tard drying so that they might be used later as a source of beetles for cul- 


8 BULLETIN 740 


turing. These logs were left in the field until nearly time for beetle 
emergence, then brought in, cut into smaller pieces, paraffined, and caged. 
In the experiments discussed under the heading ““Trap Logs’’, the logs 
which were caged were selected because coremia of Ceratostomella ulmi had 
been found in the galleries; the logs discussed under ‘‘Collection Stations’’ 
were chosen at random. At the time the latter were caged, examinations 
revealed abundant growth of coremia in maternal tunnels and pupal cells 
in several of the logs. 

Table 2 includes all data obtained from 1937 through 1939 where cul- 
tural studies were made both of the entering beetles and of the progeny of 
the brood which developed in the logs at the stations. 


TABLE 2. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS ENTERING HEALTHY 
ExtmM Woop AT COLLECTION STATIONS AND EMERGING FROM THAT Woop 


Location Beetles 
Town or city County Time of collection Status of beetles | Number | Number | Per cent 
and culturing cultured | positive | positive 
Spring, summer, ’37 | lst brood entering 483 27 5.59 
Yonkers (BTA) | Westchester Summer, fall, ’37 Progeny emerging 597 79 13.23 
Summer, 37 2d brood entering 758 € 0.93 
Yonkers (BTF) | Westchester { Spring, ’38 Progeny emerging 382 237 62.00 
Summer, fall, ’38 2d brood entering 225 2 0.88 
Yonkers (BTF) | Westchester { Spring, ’39 Progeny emerging 348 7 2.05 
Spring, ’39 lst brood entering 38 0 0.00 
Ardsley Westchester { Summer, ’39 Progeny emerging 59 5 8.47 
Spring, ’39 lst brood entering 9 1 11.10 
Tarrytown Westchester { Summer, 39 Progeny emerging 42 1 2.38 
Spring, 39 Ist brood entering 122 “f 5.74 
Hyde Park Dutchess { Summer, 39 Progeny emerging wal 2a 38.01 


In 1939 culture records were made of the progeny of beetles which 
entered logs exposed at several stations where no cultures had been made of 
the entering beetles. Table 3 includes data obtained in this way from the 
stations set up that year. The names of the stations which appear also in 
table 2 are starred in table 3. 


TABLE 3. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
HEALTHY ELM Woop FROM COLLECTION STATIONS, SUMMER OF 1939, 
2p BRoop EMERGING 


Location Distance to nearest con- 
Number Numiber Per cent firmed tree 
of Mesa of beetles | of beetles 
‘ culture positive positive 
Town or city County 1938 1939 
Yonkers (BTF) Westchester 157 0 0.00 1400 feet 3000 feet 
Yonkers (BTA) Westchester 95 0 0.00 1800 feet 2000 feet 
Ardsley* Westchester 59 5 8.47 1600 feet 1000 feet 
Tarrytown* Westchester 42 1 2.38 200 feet 3500 feet 
Patterson Putnam 23 0 0.00 134 miles 1 mile 
Schultzeville Dutchess 218 0 0.00 200 feet 4000 feet 
Stanford Dutchess 76 1 1.31 25 feet 2% miles 
S. Millbrook Dutchess 3 0 0.00 1 mile 11% miles 
Poughkeepsie Dutchess 117 2 1.70 4000 feet 2000 feet 
Hyde Park* Dutchess 71 27 38.01 2 feet 1 mile 


SS 
*See also table 2. 
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NATURALLY OCCURRING UNINFECTED BEETLE-WOOD 


In 1937, in an open field, about one mile from the nearest known diseased 
tree, a 24-inch elm was found which had been struck by lightning shortly 
before the first of June. This tree, which was near Washingtonville, in 
Orange County, was discovered on July 31. Examination and tissue- 
culturing gave no evidence of infection by Ceratostomella ulmi. The 
branches contained a large number of colonies of Scolytus multtstriatus. 
Beetles were both entering and emerging, and were present in all stages. 
Samples of the wood were brought into the laboratory for beetle emergence. 
The data obtained are presented in table 4, together with data obtained 
from other wood as described below. 

On August 18, 1938, in Ardsley, Westchester County, a tree which had 
been killed the preceding year by girdling was found to be heavily infested 
with Scolytus multistriatus, specimens of which were emerging at the time of 
discovery. This tree was a few feet from a diseased tree which was re- 
moved the same day the girdled tree was removed. A portion of the 
girdled tree was cut up and caged, and beetles emerging were cultured. 
The data appear in table 4. 


TABLE 4. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
FIELD-COLLECTED UNINFECTED Woop 


Location Beetles 
Time Time of beetle |= 
Type of of col- emergence and 
Town or material lection culturing Number | Number | Per cent 
city County cul- | positive | positive 
tured 
Washingtonville | Orange Lightning- 
struck Aug. 1937 | Aug. 1937 559 12 25 
Ardsley Westchester | Girdled tree | Aug. 1938 | Aug. 1938 202 34 16.83 
Ghent Columbia Lightning- 

, struck Mar. 1939 | May-June, 1939 2 0 0.00 
Tivoli Dutchess Dead limb Mar. 1939 | May-June, 1939 120 0 0.00 
Sharon Station Dutchess Dead tree Mar. 1939 | May-June, 1939 98 0 0.00 
Poughkeepsie (1) | Dutchess Windfall Mar. 1939 | May-June, 1939 19 0) 0.00 
Poughkeepsie (2) | Dutchess Broken limb | Mar. 1939 | May-June, 1939 37 4 10.81 
Warwick Orange Windfall Mar. 1939 | May-June, 1939 107 0 0.00 
Stony Ford Orange Broken limb | Mar. 1939 | May-June, 1939 66 0 0.00 
Little Britain Orange Dead tree Mar. 1939 | May-June, 1939 85 6 7.06 
Goshen (1) Orange Broken limb | Mar. 1939 | May-June, 1939 Tal 1 1.41 
Goshen (2) Orange Uncertain* | Mar. 1939 | May-June, 1939 val 18 Zoo 
Edenville Orange Dead tree Mar. 1939 | May-June, 1939 78 1 1.28 


*Material brought in by a field worker and was accompanied by no description of the exact source. 


During the month of March in 1939, wood containing overwintering 
larvae of Scolytus multistriatus was collected at several points in the disease 
area, but without reference to the locations of known diseased trees. The 
distances to known diseased trees were determined later. The wood came 
from such material as broken limbs, trees which had been blown down, and 
trees dead from causes other than the Dutch elm disease. The wood was 
examined for discoloration which might indicate origin in a diseased tree. 
If it came from trees which were still partly alive, the living portions were 


also examined. If any streaking was found, tissue cultures were made. 


In no instance was Ceratostomella ulmi obtained, and it was assumed that 
none of the wood used was from infected trees. The pieces of wood gener- 
ally ranged from 4 to 6 inches in diameter. The ends were paraffined and 


10 BULLETIN 740 


the wood was stored out-of-doors. On May 8, the material was caged. 
The results of culturing the emerging beetles are given in table 4. 

The locations from which the wood produced no positive beetles varied 
in distance from 344 miles to 20 miles from the nearest known diseased tree 
of the previous year. The sites from which Ceratostomella ulmi was 
obtained were located from a few feet to 2 miles from the nearest confirmed 
tree of the previous year. 


WOODPILES 


On August 11, 1938, a considerable amount of elm wood was found in a 
pile of stovewood on a farm about five miles east of Poughkeepsie. Many 
pieces of this wood contained larvae and pupae of Scolytus multistriatus. 
On the same day, examination of another pile at Hyde Park revealed 
similar conditions. The Poughkeepsie woodpile was 1% miles from the 
nearest diseased tree found in 1938. The Hyde Park woodpile was about 
500 feet from the nearest confirmed tree of 1938. Pieces from each pile 
were brought in and caged separately. The data obtained from the cages 
are presented in table 5. 


TABLE 5. ReEsuLtts oF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
Woop TAKEN FROM WOODPILES IN Avucust, 1938 


0.60060Mktwewaw»aaaoaopounoS_?300—0DD0—0 


Location Beetles 
hile ins meniscal iach mnie ease ale atk ee 
Town or city County Number cultured Number positive Per cent positive 
Poughkeepsie Dutchess 144 1 0.69 
Hyde Park Dutchess 130 0 0.00 


SSeS 


The two most common farm methods of storing stovewood are piling it 
in a more or less open shed and piling it out-of-doors. Experiments were 
made to determine the relative safety of these two methods of storage with 
respect to the survival of Ceratostomella ulmi and the emergence of beetles 
carrying the fungus. The experiments involved both diseased wood con- 
taining Scolytus multistriatus and healthy wood in which spore-bearing 
beetles had been allowed to breed. In order that normal conditions would 
obtain, the ends of the logs were not paraffined. 

Heavily discolored, beetle-infested, diseased wood was cut into lengths of 
15 to 18 inches and distributed among three locations in Orange County. 
At each location, two piles were made: one inside of a shed, supported off 
the ground by the lower logs or other supports, and the other outside, 
piled closely on the ground beside the shed. 

The healthy wood was cut into four-foot lengths and stored in a cellar 
for 18 days, after which it was cut into 15- to 18-inch lengths and caged in 
the greenhouse with beetles which had been artificially infested with 
spores of the fungus. After 9 days the logs were taken from the cages and 
Separated into 2 lots. One lot was piled on the wooden floor of a shed at 
Yonkers and the other was piled outside against the north side of the shed. 

In both series of experiments, the wood was left under the described 
conditions for five or six weeks. It was then brought to the laboratory 
and caged. The cages of diseased wood were kept out-of-doors on racks 
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in a large, wire-screen cage. The healthy wood was placed in cages in the 
greenhouse. Data from these experiments are presented in table 6. 


TABLE 6. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
SMALL LoGs PILED AS STOVEWOOD, SUMMER, 1939 


Emerging beetles 


Location Description of material Conditions of storage aa 
Number | Number | Per cent 
: cultured | positive | positive 
Florida, “Field-collected diseased (a) In shed é 99 6 aw ie 6.1 
New York wood containing beetles | (b) Outside shed in shade 119 5 4.2 
Pine Island Field-collected diseased (a) In shed : 135 13 9.6 
wood containing beetles | (b) Outside shed on west side 
in sun among weeds 107 18 16.8 
Little York Field-collected diseased (a) In shed : 47 2 4.3 
(near Pine Island) wood containing beetles | (b) Outside shed on east side 
in sun 38 0 0.0 
Totals Field-collected diseased (a) In sheds 281 21 7.5 
wood containing beetles | (b) Outside sheds ; 264 23 8.7 
Yonkers (BTF) Healthy wood entered by | (a) In shed : 103 20 19.4 
fungus-infested beetles | (b) Outsideshed on northside 115 16 13.9 


It is noted that healthy wood entered by fungus-infested beetles pro- 
duced a higher percentage of positive specimens than did diseased wood. 
It was concluded that the storage of untreated, beetle-infested wood out-of- 
doors or in an ordinary barn or woodshed is unsafe, whether or not the wood 
is diseased. 


RELATION OF BEETLE-INFESTED UNINFECTED WOOD TO DISEASED TREES 


When trees in the field are examined at random, feeding by Scolytus 
multistriatus in the twig crotches of living elms appears rather erratic. It 
was pointed out by Donald L. Collins (1938) that trees adjacent to wood 
which is either attracting or producing beetles, and trees containing such 
wood are most likely to be visited for feeding. Since 1938, additional data 
from laboratory and field experiments and from general observations 
have indicated that the wood from which beetles are emerging is the more 
important, since they feed heavily on near-by trees. Wolfenbarger and 
Buchanan (1939) and Fransen (1939) have made similar observations. 

Of the 304 trees confirmed as diseased in the counties of Ulster, Colum- 
bia, and Dutchess in 1939, 217 were inspected by members of the labora- 
tory staff to determine the extent of beetle-feeding and the year of infec- 
tion. The vicinity of each tree was scouted for sources of Scolytus multi- 
striatus,and maps were drawn of each site. The number of trees recorded 
as having become infected during the spring and summer of,1939 was 127, 

The approximate time of beetle emergence from a given source, the 
approximate age of feeding wounds, and the time of infection of diseased 
trees could usually be determined within reasonable limits. It was 
ordinarily possible, therefore, to ascertain whether the wounds on a given 
diseased tree were made by beetles emerging from near-by wood at the 
proper time to cause that specific infection. In the vicinity of 65 of the 
127 trees, a definite beetle source, from which beetles had emerged in the 
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spring or early summer of 1939, was found within 700 feet. The sources 
of beetles consisted of dead branches, broken branches (both those still 
hanging in the tree and those which had fallen to the ground), felled trees, 
trees blown over by the wind, and woodpiles. In several instances, the 
source of beetles was located in the diseased tree itself. Sources of this 
type were in parts of the tree which had broken off or had died before the 
time of infection, and which had attracted beetles whose progeny fed upon 
and presumably inoculated the tree. Nearly half of the 65 trees in question 
had beetle sources of the types described within 25 feet. Figures relative 
to the diseased trees and beetle sources are presented in table 7. 


TABLE 7. LocaTIONS OF SOURCES OF SCOLYTUS MULTISTRIATUS IN UNINFECTED 
Woop WITH REFERENCE TO LOCATIONS OF DISEASED TREES IN 1939 


Number of trees within specified distances of beetle sources in 
uninfected woo 
Description of diseased 
tree 


In or under tree 

650 feet 500 feet 100 feet or Within 26 face 
inled te) aa mail Rp ee Ri aa 2 Zit 26 18 16 
In groups of 2ormore...... 38 36 23 13 
PURO all ats er ate 2s Gy ake ere ee, 65 62 41 29 


Of the remaining 62 trees, not included in table 7, which were inspected 
and judged to constitute 1939 infections, all but two occurred singly; that 
is, they were not associated with other diseased trees. These 62 trees are 
considered separately because they were not definitely related to beetle 
material from which it could be determined that emergence had taken 
place in the spring of 1939. Nearly all of them, however, were in swamps 
or in other unfavorable situations, and usually there was a considerable 
amount of dead wood in the vicinity. Much of this dead wood was in- 
accessible for close observation, but in most instances evidence of the pres- 
ence of Scolytus multistriatus was found. 

There were a few sites where no sources of Scolytus multistriatus could 
be found in the immediate vicinity of the diseased tree, but where there 
were sources of Hylurgopinus rufipes within 500 feet. Scolytus sulcatus 
LeC. was found not infrequently breeding in or near diseased trees. 

With the exception of one group of 2 trees, whenever 2 or more diseased 
trees were found associated with one another, a source of Scolytus multi- 
striatus was definitely established. Thus, a total of 40 trees with 1939 in- 
fections were found in groups of 2 to 7 trees, and, as may be noted in 
table 7, 38 of the 40 trees were definitely associated with a source of 
beetles. From these observations, it appeared that wherever a number of 
trees were inoculated by beetles from the same source, that source was 
usually large and easily found. 

An example of what can happen when beetles are allowed to build up a 
heavy population in a limited area was seen in a swamp near Kingston 
during March, 1940. A low area adjacent to a small pond had a large elm 
population including trees of all diameters up to about 25 inches. The 
area was roughly 500 feet long by 300 feet wide. Sometime prior to 1939 
the area had been flooded, resulting in the death of many trees, which be- 
came infested by Scolytus multistriatus. Emergence in large numbers 
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from these trees first took place in the spring of 1939, and the beetles fed 
heavily on the adjacent trees during that period. Nearly all of the living 
trees were sampled and 33 were confirmed. No confirmed tree was more 
than 100 feet distant from a beetle source, from which beetles had emerged 
in the spring of 1939, and all of the infections had occurred during that 
period. 

In the instances cited usually no opportunity was offered for culturing 
the suspected beetles, since they had fed and disappeared by the time the 
diseased trees were seen and removed. Such an opportunity occurred in 
one case, however, when a broken branch on an uninfected tree near 
Poughkeepsie was found to contain colonies of Scolytus multistriatus in 
March, 1939 (Poughkeepsie (2) in table 4). A section of the limb was 
brought in, and from this section 37 beetles, which emerged in May and 
June, were cultured. Of these, 4, or 10.8 per cent, were positive. In the 
meantime, the rest of this limb, which had been left as it was found, was 
producing beetles, as evidenced by subsequent examination. During the 
summer, a tree about 50 feet distant became infected with the Dutch elm 
disease. The nearest confirmed tree the previous season had been a mile 
away. The circumstances inevitably suggest the cause-and-effect rela- 
tionship assumed with respect to the trees mentioned above as being asso- 
ciated with known beetle sources. 


SUMMARY AND CONCLUSIONS 


As high as 15 per cent of the specimens of Scolytus miltistriatus collected 
in the field in southeastern New York State were found, by culturing, to 
be carrying the Dutch elm disease pathogen Ceratostomella ulm1. When 
cultured directly after emerging from diseased wood, as high as 100 per 
cent of the beetles were positive for C. ulmi, but usually they averaged 
considerably less than 50. 

When beetles were artificially infested with spores and allowed to enter 
healthy wood, as high as 74 per cent of their progeny emerged carrying 
spores of Ceratostomella ulmi. Healthy cut logs exposed to normal beetle 
attack in the field produced as high as 62 per cent of positive beetles in the 
progeny of parents which probably averaged much lower when entering. 
Pieces of uninfected beetle-wood found in the field produced as high as 
25 per cent of positive beetles. 

Uninfected elm wood in farmers’ woodpiles also produced positive 
beetles. Diseased wood cut in short lengths and piled produced as high 
as 16 per cent of positive beetles when stored out-of-doors and as high as 
9 per cent when stored in sheds. Healthy wood cut and stored in a similar 
way, but subjected to entry by spore-bearing beetles, produced 14 per 
cent of positive beetles when stored out-of-doors and 19 per cent when 
stored in a shed. , 

In 1939, in the counties of Ulster, Columbia, and Dutchess, that is, in 
the peripheral regions of the disease area, 217 of the 304 confirmed trees 
were inspected. Of these, 127 were recorded as having become infected 
in 1939. In the vicinity of 65 of these trees, uninfected wood which had 
produced Scolytus multistriatus in the spring or early summer of 1939 was 
discovered. In these instances there appeared to be a definite correlation 
of beetle emergence and beetle feeding with the probable time of infection. 


- 
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This led to the inference that the disease pathogen was communicated to 
these trees by beetles which had emerged from uninfected wood. Whether 
this inference is justified in every instance, it was shown that uninfected 
wood can, and often does, produce beetles which carry inoculum. Dead 
or dying elm wood of whatever origin, if suitable for the breeding of Scolytus 
multistriatus, is therefore a potential source of inoculum from which the 
' Dutch elm disease pathogen may be spread by emerging beetles. Since 
the beetles can carry the fungus into uninfected wood, and their progeny 
can carry it out, such wood serves as a reservoir for continuing local dis- 
semination of the disease organism. It may also act as a bridge for the 
transfer of the fungus from the disease area to regions where the disease 
does not occur. 
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Uninfected._Elm Wood as a Source of the Bark Beetle 
(Scolytus multistriatus Marsham) 
Carrying the Dutch Elm Disease Pathogen 


Donald L. Collins, K. G. Parker, and Pear Dietrich 


THE WOODPILE, A BREEDING PLACE OF THE BARK BEETLE 


Beetles emerging from the elm wood in the woodpile probably inoculated the adjacent elm tree 
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UNINFECTED ELM WOOD AS A SOURCE OF THE BARK BEETLE 
(SCOLYTUS MULTISTRIATUS MARSHAM) CARRYING THE 
DUTCH ELM DISEASE PATHOGEN 


Dona.p L. Couitns, K. G. Parker, AND Henry Dretricu! 


It has been known for several years that bark beetles of the family 
Scolytidae may carry the Dutch elm disease pathogen, Ceratostomella 
ulmi (Schwarz) Buisman, presumably, for the most part, in the form of 
spores. Fransen (1939) gives Marchal? credit for having been the first to 
suggest that elm bark beetles were concerned in the transmission of the 
Dutch elm disease organism. Wollenweber and Stapp (1928), having 
seen C. ulmi in the pupal cells of Scolytus scolytus Fabricius, also suggested 
the relationship between these bark beetles and the fungus. In Europe 
this relationship has been confirmed by Fransen (1931) and by Fransen and 
Buisman (1935), not only for S. scolytus but also for Scolytus multistriatus 
Marsham. In the United States transmission of the fungus by S. multi- 
streatus from infected wood to healthy elms was described by Middleton, 
Buchanan, May, and Walter in 1935. S. multistriatus is now generally — 
considered to be the most effective agent in the transmission of this fungus 
in the United States. hy 

In order to determine what percentage of beetles in.the field were actu- 
ally carrying inoculum, many specimens of Scolytus multistriatus were col- 
lected and cultured. They were taken at felled, healthy trees as they 
alighted for entry, at dead trees which had died from causes other than the 
Dutch elm disease, at broken branches of uninfected trees, and at piles of 
freshly cut, healthy elm logs set up to attract them. The percentages of 
“positive” beetles (beetles from which Ceratostomella ulmi was obtained) 
varied widely from year to year and from locality to locality. In 1935, im 
the Bronx, New York City, which was at that time in an area of heavy | 
disease incidence, 15 per cent of the 411 specimens of S. multistriatus that 
were collected and cultured were positive. In 1936, from Bronx, West- 
chester, and Rockland Counties, 7.6 per cent of 688 specimens were posi- 
tive. In 1937, in Westchester County, 2.9 per cent of 3618 specimens 
were positive. In 1938, of 225 specimens collected in Yonkers (West- 
chester County) only 2, or 0.9 per cent, were positive; while in 1939, at 
Tarrytown, 1 of 9 specimens, and at Hyde Park (Dutchess County), 7 of 
122 specimens (percentages of 11.10 and 5.74 respectively) were positive. 

When beetles in the disease area carry inoculum to the extent indicated, 
their origin or source becomes a question of importance. It has already 
been noted that specimens emerging from wood from diseased trees can 
carry the spores of the fungus. An idea of the number of béetles carrying 
the fungus at the time they emerged from such material was gained from 

1Professor P. A. Readio initiated some of the experiments described in this paper and developed certain 
techniques used in handling the beetles. Dr. W. H. Rankin, supervisor of Dutch Elm Disease Control of 
the New York State Department of Agriculture and Markets, and members of his staff, codperated to the 
fullest extent, especially in locating beetle material and in facilitating the field observations on diseased 
trees. Acknowledgment is also due the Boyce Thompson Institute for Plant Research, where the Cornell 
University Laboratory for Dutch Elm Disease Investigations is located, for codperation and assistance. 
Other members of the laboratory staff who had a considerable share in the investigations reported here were 
Seth Pope, L. L. Pechuman, and L. J. Tyler. ; 


*Marchal, E. Rapport sur les résultats des recherches effectuées A la Station de Phyt. de l’Etat a 
Gembloux, sur la maladie de l'orme. Soc. Centr. Forest. Belgique. Bul. 35: 162-164. 1927. 
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several experiments. Wood from diseased elms which contained colonies 
of Scolytus multistriatus was brought into the laboratory and beetles which 
emerged from it were cultured. For this purpose, wood which had con- 
siderable discoloration in the outermost growth ring, or wood in which 
coremia of the fungus were found in the pupal cells of the beetles, was 
chosen. The standard method adopted for treating such wood was to cut 
it into 20-inch lengths, coat both ends and any other points where wood was 
exposed with paraffin to retard drying, and place it in small cages. If the 
beetles were in the pupal stage the wood was cut up and caged immediately 
after collection. If the beetles had entered only a short time before col- 
lection, the wood was usually left in longer pieces. Just before emergence 
was expected, the wood was cut up and caged. A few inches at each end 
of the log, where drying was most rapid, were usually discarded. The 
percentages of emerging beetles carrying spores out of the wood in the 
several cages varied from 0 to 100. The fungus infestation of the beetles 
was influenced by the condition of the wood, the extent of the fungus in- 
vasion at the time of collection, and the temperature and moisture condi- 
tions under which the wood was kept. 

Culture records of the progeny of uninfested beetles which were allowed 
to enter diseased wood in the laboratory or greenhouse also indicated that 
constancy could not be expected in the numbers of spore-bearing beetles 
emerging from diseased wood. After entry of the beetles, special treat- 
ments, such as dipping the logs in water at regular intervals, boring holes 
in the ends and sides and keeping them filled with water, and the main- 
tenance of high humidity in the storage chambers, produced results which 
sometimes varied with the treatments and sometimes independently of 
them. The highest percentage of positive beetles in the experiments 
carried out in 1935-36 was 44, with an average of less than 6 in the re- 
maining cages. In 1936-37, the highest percentage of positive beetles 
from any one cage was 81.8. In these experiments, wood from 4 different 
sources produced beetles which averaged 41 per cent positive of the 1820 
cultured from all cages. Similar variations undoubtedly occur as a result 
of analogous but uncontrolled and often unknown conditions in the field. 

C. W. Collins and his associates (1936) found that beetles could obtain 
inoculum by feeding in twig crotches of diseased trees, and could transfer 
it to the brood galleries which they subsequently made. At the Cornell 
University laboratory in Yonkers, beetles were disinfested externally and 
allowed to feed on badly wilted, diseased trees. Of the 121 beetles which 
were alive when removed after feeding two or three days, 15, or 12.4 per 
cent, were shown by culturing to have acquired inoculum. Cultures of 
beetles from the same lot, which had not fed on diseased trees, produced no 
growth of Ceratostomella ulm. 

C. W. Collins and his associates also found that beetles emerging from 
diseased wood could transfer the disease organism to their brood galleries, 
and reported a number of instances in the field where the fungus was grow- 
ing in galleries of beetles which had entered uninfected* wood. Fransen 
(1931) recorded coremia growing in pupal cells of Scolytus scolytus, and ob- 
served that beetles could bring the fungus into the bark by introducing it 


’The term uninfected is used in this paper to refer to wood or trees in which, as far as could be determined, 


Mt pis pat been no infection by Ceratostomella ulmi prior to the death or cutting of the tree or branch in- 
volved. 
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into their egg tunnels. The authors of this bulletin have often found 
dead trees and woodpiles near diseased trees, with evidence that Scolytus 
multistriatus had emerged in great numbers, and in several instances with 
coremia of Ceratostomella ulmi not only in the maternal galleries but also in 
the pupal cells. 


EXPERIMENTS 


Observations such as these led to the suspicion that woodpiles and other 
breeding-wood originating in uninfected trees might have given rise to 
some of the fungus-infested beetles found in the field. In laboratory ex- 
periments, beetles were disinfested to render them less likely to contami- 
nate their galleries with unwanted bacteria and fungi and were then allowed 
to walk for several hours over coremia of Ceratostomella ulmi growing in 
pure culture on elm twigs. At the end of this period, the most active 
beetles were selected and placed in cages containing healthy elm logs cut 
into 20-inch lengths. For experimental purposes the cages were kept. 
under widely different conditions of temperature and humidity. Holes 
were bored in some of the logs and filled with water at regular intervals. 
The moisture in others was maintained or increased by regular wetting or 
dipping. The progeny of the beetles placed in the cages were cultured. 
The wood in 32 of the 39 cages produced beetles infested with CG. ulm. 
The percentages of positive beetles varied from 0 to 74.4. The total num- 
ber of beetles cultured was 3028, of which 1106, or 36.5 per cent; canned 
C. ulm. These figures compared favorably with those obtained from 
cages of diseased wood, as may be seen by reference to data already given. 

It was thus shown that under suitable conditions fungus-infested beetles 
entering healthy wood give rise to spore-bearing progeny, and also that the 
percentages of these progeny bearing Ceratostomella ulmi are comparable 
to the percentages of spore-bearing beetles which emerge from wood from 
diseased trees. Observations and field experiments as described below 
have confirmed this conclusion, and have indicated that uninfected wood 
may constitute an important factor in the spread of the Dutch elm disease. 
The pertinent data are assembled under five headings: (1) trap logs, (2) 
collection stations, (3) naturally occurring uninfected ‘“beetle-wood” 
(broken limbs, dead trees, and dead parts of living trees containing Scolytus 
multstriatus), (4) woodpiles, (5) relation of beetle-infested uninfected 
wood to diseased trees. 


TRAP LOGS 


Each year, beginning in 1935, trap logs of recently cut, healthy American 
elm have been placed at several locations in and around the disease area 
for the purpose of attracting elm bark beetles. The logs were 3 to 4 feet 
in length and usually from 3 to 8 inches in, diameter. Ordinarily they 
were exposed by leaning them against a stone wall, fence, or similar sup- 
port in a sunny or partly sunny situation. They were placed in position 
within a day or two after cutting and brought in for examination at vary- 
ing intervals. Fresh logs were put out each time exposed logs were col- 
lected. The regular periods of exposure were 2 weeks, 4 weeks, and 6 
weeks. Logs were examined or caged the day after they were collected. 

In 1935, a trap-log station was set up in each of three localities: Armonk, 
Westchester County; Yonkers, Westchester County; and Pelham Bay 
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Park, the Bronx, New York City. The stations, while in an area of general 
disease incidence, were not located with reference to specific diseased trees. 
The Yonkers station was located in the Boyce Thompson Arboretum, (call- 
ed BTA in some of the tables, as distinguished from the Boyce Thompson 
Farm, BTF, where a station was established later for other purposes). The 
logs at Armonk and at Yonkers were heavily infested with Hylurgopinus 
rufipes Eich., almost to the complete exclusion of Scolytus multtstriatus. 
Only one gallery of the latter species was found and examined at each of 
these two stations. S. multistriatus galleries were very numerous in the 
logs exposed at Pelham Bay Park. When the bark was removed, the gal- 
leries were examined for coremia of Ceratostomella ulmi. Coremia were not 
found in the gallery from Armonk, but were present in the single gallery 
from Yonkers, and were found in 75, or 4.6 per cent, of the 1605 galleries 
examined from Pelham Bay Park. Living beetles were found in some of 
the newer galleries, and a number of them were removed and cultured. The 
newer galleries were not examined unless they appeared to be old enough 
to have allowed time for coremia to develop. The total count of galleries, 
therefore, may include many which were too new to have produced 
coremia. Of 146 beetles taken from new galleries at Pelham Bay Park in 
1935, 9, or 6.1 per cent, were positive for C. ulmi. The data mentioned, 
together with figures supplementing the remarks which follow, are given in 
table 1. 

In 1936, no galleries of Scolytus multistriatus were found in the Armonk 
logs, and only 5 galleries, which were negative, were found at the Yonkers 
station. At Pelham Bay Park, the beetles were again numerous, and of 
730 galleries examined, 21, or 2.9 per cent, contained coremia of Ceratosto- 
mella ulmi. Of the 219 beetles which were taken from the maternal tun- 
nels, 60, or 27.4 per cent, were positive. The lower half of one of the Pel- 
ham Bay Park logs was placed in a cage to await the emergence of the 
progeny of the beetles that had entered it in the field. In the upper half of 
this log, coremia had been found in 8 of about 27 galleries examined from 
different parts of the inner-bark surface. The percentage of galleries 
containing coremia was approximately the same as for the total number of 
galleries examined at the same time from the other logs. The log had been 
cut on June 29, exposed on June 30, brought in on August 25, and ex- 
amined and caged immediately. Between September 1 and September 24, 
beetles were emerging and 53 specimens of S. multistriatus were collected. 
Of these, 48 were cultured and 30, or 62.5 per cent, were positive for C. 
ulmi. The log was removed from the cage in October and left on a rack 
out-of-doors all winter. It was caged again the following spring, and 223 
of the 359 beetles which emerged were cultured between June 1 and July 17. 
Of these, 4, or 1.8 per cent, were positive. 

In 1936, eight additional trap-log stations were located at the edge of the 
known disease area near the stumps of removed diseased trees. At four 
of these stations Scolytus multistriatus entered the logs, and from two of 
them Ceratostomella ulmi was cultured from recently entered beetles 
(table 1). 

In 1937, the galleries were not systematically examined for coremia. 
However, while the beetle counts were being made, coremia were found in 
pupal cells and maternal galleries in one of the Pelham Bay Park logs, 
Half of this log was caged and produced positive beetles. 
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TABLE 1. ReEsutts oF EXAMINING SCOLYTUS MULTISTRIATUS GALLERIES IN TRAP 
LoGs FOR COREMIA OF CERATOSTOMELLA ULMI; CULTURING RECENTLY ENTERED 
SPECIMENS oF S. MULTISTRIATUS; AND CULTURING THE EMERGING PROGENY 


ML MASS sn ee 


Tceation Ti Callerice 2. Recently entered | 3. Emerging prog- 
living beetles eny of 2 
Year Rigas Nivea Positive Num: Positive 
Town Num- ber Dercenk spent |e ete ber 
or County ber ex- | with i RR FY PR cul- 
city amined | coremia | Coremia | tureq | Num-| Per tured | Num-| Per 
ber | cent ber | cent 
Armonk Westchester | 1935 1 0 0.0 0 ahs 0 
Yonkers Westchester | 1935 1 1 100.0 0 ee 0 
Pelham Bronx 1935 | 1,605 75 4.6 146 9 6.1 0 M5 
Yonkers Westchester | 1936 5 0 0.0 rae 0 if ey 
Pelham Bronx 1936 730 21 2.9 219 60 | 27.4| 48 30 | 62.5 
Mahopac 
(1 Putnam 1936 52 0 0.0 12 0 0.0 0 
Mahopac 
(2 Putnam 1936 1 0 0.0 0 i 0 ene 
Harriman | Orange 1936 52 0 0.0 23 il 4.4 0 tbe S 
Monroe Orange 1936 47 2 4.2 22 2 9.1 0 Bai 
Pelham Westchester | 1937 few few ee 0 ie aes ee a | 4 3.6 
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The data from the Pelham Bay Park station (called Pelham in the table) 
for 1936 are the most complete. These point to a significant relationship: 
namely, that not all spore-bearing beetles which enter healthy logs give 
rise to fungus-infested colonies, but that the few infested colonies may give 
rise to spore-bearing beetles in numbers larger than those originally enter- 
ing. Further evidence of a possible “build-up” of Ceratostomella ulmi 
in healthy logs was obtained from data from the logs placed at the collec- 
tion stations. 


COLLECTION STATIONS 


In addition to the regular trap-log stations, after 1936 other stations 
which were called collection stations were set up. In 1937 and 1938, a col- 
lection station consisted of a group of healthy elm logs, about 4 feet in 
length and of varying diameters, set up in the form of a “‘tepee’’, with their 
bases resting on the ground in a small circle and their upper ends leaning 
against one another. In 1939, at many of the stations, the logs were piled 
horizontally. A complete list of the stations is given in table 3. The four 
locations in Westchester County were in the area where the disease was 
generally prevalent. The stations in Putnam and Dutchess Counties 
were established at known distances from removed diseased trees. The 
distance from a station to the nearest diseased tree varied from a few feet 
to nearly 2 miles (table 3). 

Two significant types of records were taken from these collection sta- 
tions: (1) culture data from beetles collected as they alighted on the logs 
in the course of their normal free activities; and (2) culture data from the 
progeny of such beetles, obtained by collecting and culturing specimens 
that emerged from some of the logs which had been brought in and caged. 
The only field-collected spécimens discussed here are those collected at 
stations where a culture record was also obtained from some of their 
progeny emerging from logs brought in and caged. At the time the sta- 
tions were set up, several of the logs at each station were paraffined to re- 
tard drying so that they might be used later as a source of beetles for cul- 
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turing. These logs were left in the field until nearly time for beetle 
emergence, then brought in, cut into smaller pieces, paraffined, and caged. 
In the experiments discussed under the heading “Trap Logs’, the logs 
which were caged were selected because coremia of Ceratostomella ulmi had 
been found in the galleries; the logs discussed under “Collection Stations” 
were chosen at random. At the time the latter were caged, examinations 
revealed abundant growth of coremia in maternal tunnels and pupal cells 
in several of the logs. 

Table 2 includes all data obtained from 1937 through 1939 where cul- 
tural studies were made both of the entering beetles and of the progeny ot 
the brood which developed in the logs at the stations. 


TABLE 2. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS ENTERING HEALTHY 
ELM Woop At COLLECTION STATIONS AND EMERGING FROM THAT Woop 


Nee eee ee 
a 


Location Beetles 


Number | Number | Per cent 


Time of collection Status of beetles 


then eae CO and culturing cultured | positive | positive 
Yonkers (BTA) | Westchester | { Spring, summer, ‘37 | Ist brood entering | 48% | 37 | 8.58 
Yonkers (BTF) | Westchester | | Spring, 38 1 eed eaereme, | 382 | 237 | 62.00 
Yonkers (BTF) | Westchester { bcd te 38 ao bene bined ean = Sue 
prdcley Westchester | { Summer, '30 Preens cneing aSS 3 | BT 
Taytown | Westchater |{ Sora. 92, | tbrndentedg | 8 | 2 | 1g 
Hyde Park Dutchess | { Stinmer, '30 peeiay cumeae 0. at. ee 


~ In 1939 culture records were made of the progeny of beetles which 
entered logs exposed at several stations where no cultures had been made of 
the entering beetles. Table 3 includes data obtained in this way from the 
stations set up that year. The names of the stations which appear also in 
table 2 are starred in table 3. 


TABLE 8. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
HEALTHY ELM Woop FROM COLLECTION STATIONS, SUMMER OF 1939, 
2p BRoop EMERGING 


Location Distance to nearest con- 
Number Number Per cent firmed tree 
of beetles of beetles of beetles 
Town or city County cultured positive positive 
1938 1939 
Yonkers (BTF) Westchester 157 0 0.00 1400 feet 3000 feet 
Yonkers (BTA) Westchester 95 0 0.00 1800 feet 2000 feet 
Ardsley* Westchester 59 5 8.47 1600 feet 1000 feet 
Tarrytown* Westchester 42 1 2.38 200 feet 3500 feet 
Patterson Putnam 23 0 0.00 134 miles 1 mile 
Schultzeville Dutchess 218 0 0.00 200 feet 4000 feet 
Stanford Dutchess 76 1 1.31 25 feet 21% miles 
S. Millbrook Dutchess 3 0 0.00 1 mile 114 miles 
Poughkeepsie Dutchess 117 2 1.70 4000 feet 2000 feet 
Hyde Park* Dutchess 71 27 38.01 2 feet 1 mile 


*See also table 2. 
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NATURALLY OCCURRING UNINFECTED BEETLE-WOOD 


In 1937, in an open field, about one mile from the nearest known diseased 
tree, a 24-inch elm was found which had been struck by lightning shortly 
before the first of June. This tree, which was near Washingtonville, in 
Orange County, was discovered on July 31. Examination and tissue- 
culturing gave no evidence of infection by Ceratostomella ulmi. The 
branches contained a large number of colonies of Scolytus multistriatus. 
Beetles were both entering and emerging, and were present in all stages. 
Samples of the wood were brought into the laboratory for beetle emergence. 
The data obtained are presented in table 4, together with data obtained 
from other wood as described below: 

On August 18, 1938, in Ardsley, Westchester County, a tree which had 
been killed the preceding year by girdling was found to be heavily infested 
with Scolytus multistriatus, specimens of which were emerging at the time of 
discovery. This tree was a few feet from a diseased tree which was re- 
moved the same day the girdled tree was removed. A portion of the 
girdled tree was cut up and caged, and beetles emerging were cultured. 
The data appear in table 4. 


TABLE 4. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
FIELD-COLLECTED UNINFECTED Woop 


Location | . Beetles 


Time Time of beetle 
Type of of col- |. emergence and 
Town or material lection culturing Number | Number | Per cent 
city County cul- | positive positive 
tured 

Washingtonville | Orange Lightning- 

struck Aug. 1937 | Aug. 1937 559 ie DEVS 
Ardsley Westchester | Girdled tree | Aug. 1938 | Aug. 1938 202 34 16.83 
Ghent Columbia Lightning- 

struck Mar. 1939 | May-June, 1939 2 0 0.00 
Tivoli Dutchess Dead limb Mar. 1939 | May-June, 1939 120 0 0.00 
Sharon Station Dutchess Dead tree Mar. 1939 | May-June, 1939 98 0 0.00 
Poughkeepsie (1) | Dutchess Windfall Mar. 1939 | May-June, 1939 19 0 0.00 
Poughkeepsie (2) | Dutchess Broken limb | Mar. 1939 | May-June, 1939 37 4 10.81 
Warwick Orange Windfall Mar. 1939 | May-June, 1939 107 0 0.00 
Stony Ford Orange Broken limb | Mar. 1939 | May-June, 1939 66 0 0.00 
Little Britain Orange Dead tree Mar. 1939 | May-June, 1939 85 6 7.06 
Goshen (1) Orange Broken limb | Mar. 1939 | May-June, 1939 al: 1 1.41 
Goshen (2) Orange Uncertain* | Mar. 1939 | May-June, 1939 71 18 25:35 
Edenville Orange Dead tree Mar. 1939 | May-June, 1939 78 1 1.28 


*Material brought in by a field worker and was accompanied by no description of the exact source. 


During the month of March in 1939, wood containing overwintering 
larvae of Scolytus multistriatus was collected at several points in the disease 
area, but without reference to the locations of known diseased trees. The 
distances to known diseased trees were determined later. The wood came 
from such material as broken limbs, trees which had been blown down, and 
trees dead from causes other than the Dutch elm disease. The wood was 
examined for discoloration which might indicate origin in a diseased tree. 
If it came from trees which were still partly alive, the living portions were 
also examined. If any streaking was found, tissue cultures were made. 
In no instance was Ceratostomella ulmi obtained, and it was assumed that 
none of the wood used was from infected trees. The pieces of wood gener- 
ally ranged from 4 to 6 inches in diameter. The ends were paraffined and 
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the wood was stored out-of-doors. On May 8, the material was caged. 
The results of culturing the emerging beetles are given in table 4. 

The locations from which the wood produced no positive beetles varied 
in distance from 314 miles to 20 miles from the nearest known diseased tree 
of the previous year. The sites from which Ceratostomella ulmi was 
obtained were located from a few feet to 2 miles from the nearest confirmed 
tree of the previous year. 


WOODPILES 


On August 11, 1938, a considerable amount of elm wood was found in a 
pile of stovewood on a farm about five miles east of Poughkeepsie. Many 
_ pieces of this wood contained larvae and pupae of Scolytus multistriatus. 
On the same day, examination of another pile at Hyde Park revealed 
similar conditions. The Poughkeepsie woodpile was 1% miles from the 
nearest diseased tree found in 1938. The Hyde Park woodpile was about 
500 feet from the nearest confirmed tree of 1938. Pieces from each pile 
were brought in and caged separately. The data obtained from the cages 
are presented in table 5. 


TABLE 5. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
Woop TAKEN FROM WOODPILES IN AuGUST, 1938 


Location Beetles 
Town or city County Number cultured Number positive Per cent positive 
Poughkeepsie Dutchess 144 1 0.69 
Hyde Park Dutchess 130 0 0.00 


The two most common farm methods of storing stovewood are piling it 
in a more or less open shed and piling it out-of-doors. Experiments were 
made to determine the relative safety of these two methods of storage with 
respect to the survival of Ceratostomella ulmi and the emergence of beetles 
carrying the fungus. The experiments involved both diseased wood con- 
taining Scolytus multistriatus and healthy wood in which spore-bearing 
beetles had been allowed to breed. In order that normal conditions would 
obtain, the ends of the logs were not paraffined. 

Heavily discolored, beetle-infested, diseased wood was cut into lengths of 
15 to 18 inches and distributed among three locations in Orange County. 
At each location, two piles were made: one inside of a shed, supported off 
the ground by the lower logs or other supports, and the other outside, 
piled closely on the ground beside the shed. 

The healthy wood was cut into four-foot lengths and stored in a cellar 
for 18 days, after which it was cut into 15- to 18-inch lengths and caged in 
the greenhouse with beetles which had been artificially infested with 
spores of the fungus. After 9 days the logs were taken from the cages and 
separated into 2 lots. One lot was piled on the wooden floor of a shed at 
Yonkers and the other was piled outside against the north side of the shed. 

In both series of experiments, the wood was left under the described 
conditions for five or six weeks. It was then brought to the laboratory 
and caged. The cages of diseased wood were kept out-of-doors on racks 
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in a large, wire-screen cage. The healthy wood was placed in cages in the 
greenhouse. Data from these experiments are presented in table 6. 


TABLE 6. RESULTS OF CULTURING SCOLYTUS MULTISTRIATUS EMERGING FROM 
SMALL LoGs PILED As STOVEWOOD, SUMMER, 1939 


Emerging beetles 


Location Description of material Conditions of storage 
Number | Number | Per cent 
cultured | positive | positive 
Florida, Field-collected diseased (a) In shed 99 6 ae 6.1 
New York wood containing beetles | (b) Outside shed in shade 119 5 4.2 
Pine Island Field-collected diseased (a) In shed 135 13 9.6 
wood containing beetles | (b) Outside shed on west side 
in sun among weeds 107 18 16.8 
Little York Field-collected diseased (a) In shed 47 2 4.3 
(near Pine Island)| wood containing beetles | (b) Outside shed on east side 
in sun 38 0 0.0 
Totals Field-collected diseased (a) In sheds 281 21 (oo 
wood containing beetles | (b) Outside sheds 264 23 8.7 
Yonkers (BTF) Healthy wood entered by | (a) In shed : 103 20 19.4 
fungus-infested beetles | (b) Outsideshed onnorthside 115 16 13.9 


It is noted that healthy. wood entered by fungus-infested beetles pro- 
duced a higher percentage of positive specimens than did diseased wood. 
It was concluded that the storage of untreated, beetle-infested wood out-of- 
doors or in an ordinary barn or woodshed is unsafe, whether or not the wood 
is diseased. 


RELATION OF BEETLE-INFESTED UNINFECTED WOOD TO DISEASED TREES 


When trees in the field are examined at random, feeding by Scolytus 
multistriatus in the twig crotches of living elms appears rather erratic. It 
was pointed out by Donald L. Collins (1938) that trees adjacent to wood 
which is either attracting or producing beetles, and trees containing such 
wood are most likely to be visited for feeding. Since 1938, additional data 
from laboratory and field experiments and from general observations 
have indicated that the wood from which beetles are emerging is the more 
important, since they feed heavily on near-by trees. Wolfenbarger and 
Buchanan (1939) and Fransen (1939) have made similar observations. 

Of the 304 trees confirmed as diseased in the counties of Ulster, Colum- 
bia, and Dutchess in 1939, 217 were inspected by members of the labora- 
tory staff to determine the extent of beetle-feeding and the year of infec- 
tion. The vicinity of each tree was scouted for sources of Scolytus multi- 
striatus,and maps were drawn of each site. The number of trees recorded 
as having become infected during the spring and summer of 1939 was 127. 

The approximate time of beetle emergence from a given source, the 
approximate age of feeding wounds, and the time of infection of diseased 
trees could usually be determined within reasonable limits. It was 
ordinarily possible, therefore, to ascertain whether the wounds on a given 
diseased tree were made by beetles emerging from near-by wood at the 
proper time to cause that specific infection. In the vicinity of 65 of the 
127 trees, a definite beetle source, from which beetles had emerged in the 
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spring or early summer of 1939, was found within 700 feet. The sources 
of beetles consisted of dead branches, broken branches (both those still 
hanging in the tree and those which had fallen to the ground), felled trees, 
trees blown over by the wind, and woodpiles. In several instances, the 
source of beetles was located in the diseased tree itself. Sources of this 
type were in parts of the tree which had broken off or had died before the 
time of infection, and which had attracted beetles whose progeny fed upon 
and presumably inoculated the tree. Nearly half of the 65 trees in question 
had beetle sources of the types described within 25 feet. Figures relative 
to the diseased trees and beetle sources are presented in table 7. 


TABLE 7. LocATIONS OF SOURCES OF SCOLYTUS MULTISTRIATUS IN UNINFECTED 
Woop WItH REFERENCE TO LOCATIONS OF DISEASED TREES IN 1939 


Number of trees within specified distances of beetle sources in 
uninfected wood 
Description of diseased 
tree 


In or under tree 
650 feet 500 feet 100 feet or within 29 feet 


RSCG ocr Meee yoni & eoseiete & 27 26 18 16 
Invsroups Of 2)or more... a... 38 36 23 13 


UGA PMR itch KO ilore a ink 65 2 62. 41 29 


Of the remaining 62 trees, not included in table 7, which were inspected 
and judged to constitute 1939 infections, all but two occurred singly; that 
is, they were not associated with other diseased trees. These 62 trees are 
considered separately because they were not definitely related to beetle 
material from which it could be determined that emergence had taken 
place in the spring of 1939. Nearly all of them, however, were in swamps 
or in other unfavorable situations, and usually there was a considerable 
amount of dead wood in the vicinity. Much of this dead wood was in- 
accessible for close observation, but in most instances evidence of the pres- 
ence of Scolytus multistriatus was found. 

There were a few sites where no sources of Scolytus multistriatus could 
be found in the immediate vicinity of the diseased tree, but where there 
were sources of Hylurgopinus rufipes within 500 feet. Scolytus sulcatus 
LeC. was found not infrequently breeding in or near diseased trees. 

With the exception of one group of 2 trees, whenever 2 or more diseased 
trees were found associated with one another, a source of Scolytus multi- 
striatus was definitely established. Thus, a total of 40 trees with 1939 in- 
fections were found in groups of 2 to 7 trees, and, as may be noted in 
table 7, 38 of the 40 trees were definitely associated with a source of 
beetles. From these observations, it appeared that wherever a number of 
trees were inoculated by beetles from the same source, that source was 
usually large and easily found. 

An example of what can happen when beetles are allowed to build up a 
heavy population in a limited area was seen in a swamp near Kingston 
during March, 1940. A low area adjacent to a small pond had a large elm 
population including trees of all diameters up to about 25 inches. The 
area was roughly 500 feet long by 300 feet wide. Sometime prior to 1939 
the area had been flooded, resulting in the death of many trees, which be- 
came infested by Scolytus multistriatus. Emergence in large numbers 
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from these trees first took place in the spring of 1939, and the beetles fed 
heavily on the adjacent trees during that period. Nearly all of the living 
trees were sampled and 33 were confirmed. No confirmed tree was more 
than 100 feet distant from a beetle source, from which beetles had emerged 
in the spring of 1939, and all of the infections had occurred during that 
period. 

In the instances cited usually no opportunity was offered for culturing 
the suspected beetles, since they had fed and disappeared by the time the 
diseased trees were seen and removed. Such an opportunity occurred in 
one case, however, when a broken branch on an uninfected tree near 
Poughkeepsie was found to contain colonies of Scolytus multistriatus in 
March, 1939 (Poughkeepsie (2) in table 4). A section of the limb was 
brought in, and from this section 37 beetles, which emerged in May and 
June, were cultured. Of these, 4, or 10.8 per cent, were positive. In the 
meantime, the rest of this limb, which had been left as it was found, was 
producing beetles, as evidenced by subsequent examination. During the 
summer, a tree about 50 feet distant became infected with the Dutch elm 
disease. The nearest confirmed tree the previous season had been a mile 
away. The circumstances inevitably suggest the cause-and-effect rela- 
tionship assumed with respect to the trees mentioned above as being asso- 
ciated with known beetle sources. 


SUMMARY AND CONCLUSIONS 


As high as 15 per cent of the specimens of Scolytus multistriatus collected 
in the field in southeastern New York State were found, by culturing, to 
be carrying the Dutch elm disease pathogen Ceratostomella ulmi. When 
cultured directly after emerging from diseased wood, as high as 100 per 
cent of the beetles were positive for C. ulmi, but usually they averaged 
considerably less than 50. 

When beetles were artificially infested with spores and allowed to enter 
healthy wood, as high as 74 per cent of their progeny emerged carrying 
spores of Ceratostomella ulmi. Healthy cut logs exposed to normal beetle 
attack in the field produced as high as 62 per cent of positive beetles in the 
progeny of parents which probably averaged much lower when entering. 
Pieces of uninfected beetle-wood found in the field produced as high as 
25 per cent of positive beetles. 

Uninfected elm wood in farmers’ woodpiles also produced positive 
beetles. Diseased wood cut in short lengths and piled produced as high 
as 16 per cent of positive beetles when stored out-of-doors and as high as 
9 per cent when stored in sheds. Healthy wood cut and stored in a similar 
way, but subjected to entry by spore-bearing beetles, produced 14 per 
cent of positive beetles when stored out-of-doors and 19 per cent when 
stored in a shed. 

In 1939, in the counties of Ulster, Columbia, and Dutchess, that is, in 
the peripheral regions of the disease area, 217 of the 304 confirmed trees 
were inspected. Of these, 127 were recorded as having become infected 
in 1939. In the vicinity of 65 of these trees, uninfected wood which had 
produced Scolytus multistriatus in the spring or early summer of 1939 was 
discovered. In these instances there appeared to be a definite correlation 
of beetle emergence and beetle feeding with the probable time of infection. 
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This led to the inference that the disease pathogen was communicated to 
these trees by beetles which had emerged from uninfected wood. Whether 
this inference is justified in every instance, it was shown that uninfected 

wood can, and often does, produce beetles which carry inoculum. Dead 
or dying elm wood of whatever origin, if suitable for the breeding of Scolytus 
multistriatus, is therefore a potential source of inoculum from which the 
Dutch elm disease pathogen may be spread by emerging beetles. Since 
the beetles can carry the fungus into uninfected wood, and their progeny 
can carry it out, such wood serves as a reservoir for continuing local dis- 
semination of the disease organism. It may also act as a bridge for the 
transfer of the fungus from the disease area to regions where the disease 
does not occur. 
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THE BUSINESS OF MILK RETAILING BY PRODUCER- 
DISTRIBUTORS IN NEW YORK STATE! 


Eart M. HuGHEs 


STATEMENT OF THE PROBLEM AND METHODS OF STUDY 


PURPOSE OF THE STUDY 


Approximately 8 per cent of the milk produced in New York State is 
distributed by producer-distributors ; that is, by distributors who are pro- 
ducing all or part of their own milk supply (table 1). Producer-distri- 
bution of milk is less important in New York than in some other States. 
In general, the areas in the United States that have many small towns 
and a rather large population in relation to the local milk supply have a 
greater percentage of the milk distributed by producer-distributors. The 
leading States in the proportion of the total milk supply distributed by 
producers are: Florida, New Jersey, Massachusetts, Arizona, Connecti- 
cut, Maine, Pennsylvania, New Mexico, and Delaware (figure 1). 


TABLE 1. MiILk Disposep oF IN VARIOUS WAYS BY FARMERS 
IN NEw York StTaTE, 1936* 


Item Disposal 
Millions of pounds Per cent 
Milk used on farms: 
PER TME OT CPORIC cio 8550 NS gn Me | Pl Ad on a), 390 5.4 
Ha tis OPA anit ert 1 Ole gol k eae a Tn ean cae 210 2.9 
DAME CV ER non ehh tsi, ee are, 254 3.6 
SEER OMA ete lu pw eet PB or Sn AE 854 11.9 
Milk separated for sale: 
POE EA SL SB gL NS OR 150 Ok 
Sales of milk and market cream: 
AS ale’ ce REA ROE pee ce sy] ei Pe a a a ee 570 7.9 
WU SMOMEDMIRS SOP Ar te i ars aint re tes tg ee 5,614 78.1 
6 UCR PE a 07s | I dee Sad a a 7,188 100.0 


*Milk production and utilization in the United States, 1934, 1935, 1936. Mimeographed report, 
Bur. Agr. Econ., U. S. Agr. Dept. February 1938. 


Although only 8 per cent of the milk produced in New York is retailed 
by producers, more than 50 per cent of the total number of distributors 
in the State are producer-distributors (table 2). 

It has been the purpose of this study to ascertain the amount and vari- 
ation of costs and profits in the distribution of milk by a representative 
group of producer-distributors in New York State; to measure the effect 
of various factors upon these costs and profits, so as to determine the 


1Also presented to the Faculty of the Graduate School of Cornell University, September, 1938, as 
a thesis in partial fulfillment of the requirements for the degree of doctor of philosophy. 

AUTHOR'S ACKNOWLEDGMENTS. The writer wishes to express his appreciation to the producer-dis- 
tributors for their cooperation in providing information on their business operations, and thereby making 
this study possible. The Division of Milk Control and the Bureau of Statistics, of the New York State 
Department of Agriculture and Markets, also furnished many valuable data. Grateful acknowledgment 
is made to Dr. Leland Spencer, of the Department of Agricultural Economics and Farm Management, 
New York State College of Agriculture, for advice and suggestions in analyzing the data and in the pre- 
paration of the manuscript; and to Dr. George F. Dow and Professors G. P. Scoville, F. A. Harper, and 
F. A. Pearson for their many valuable suggestions. 
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principles of successful or- 
ganization and management 
for small milk-distribution 
enterprises ; and in general, to 
ascertain the conditions under 
which farmers are most likely 
to succeed in the distribution 
of their own milk. 

Detailed records of the 
milk-retailing operations for 
92 producer-distributors were 
taken by the survey method.’ 
Data relative to the yearly re- 
ceipts and expenses, as well as 
inventories, capital invested, 
quarts of milk and cream sold 


FIGURE: I; 
TION RETAILED BY PRODUCERS 


(Average for United States = 6.8 per cent) 


PERCENTAGE OF TOTAL MILK PRODUC- 


Data taken from Milk Production and Utilization in 


the United States, 1934, 1935, 1936 (mimeographed 
report of the United States Department of Agriculture, 


in different containers, prices 
received, number of routes, 


Bureau of Agricultural Economics, February 1938) number of customers, and 
TABLE 2. NuMBER OF LICENSED MILK DIsTRIBUTORS IN NEW YORK STATE, 
CLASSIFIED BY SOURCE OF MILK SUPPLY, SEPTEMBER 1937* 

Source of supply Distributors 
ally : aad Number Per cent 
Distributors produci pg all or part of their milk supply: 
SB hctaatmeksy ng |e Ge el RE Ca ROI A SIO a er ee ae 1,256 36.0 
Own herd and purcisase from farmers... kek oe ve ween ews 323 9.3 
Own herd and purcttase from dealers... 2... 5. ee ele esses 203 5.8 
FP OGaaasHOUUCErsIStrT LD UUOI ss vues bo sais ce os bin Se in So pe nis eine 1,782 51.0 
Distributors buying all their milk supply: 
Distributors PRT CHAS AY rts ZaTIHETS : ess a Sk wN ede 959 Dise 
Distributors purchasing from other dealers...............55 VoL 21.5 
PUG Wie PAE CIStHIT TORS im wih ws vo We ee Meo xe SW, Somes © anges 1,740 i 49.0 
PARAL TER ETAT AGO CS viv cei 5.5 8,8. Ws ARIS IR ons 0k 5 Aa me yin ws 3,492 *% 100.0 
*Data supplied by the Division of Milk Control, Albany, New York. 
other pertinent information, were obtained from each distributor. In 


most cases, information concerning the farm business, as well as the milk- 
distribution enterprise, was obtained. 

Nearly all the producer-distributors interviewed had records of total 
income and total expenses, but only a few kept satisfactory records of 
the quantities of milk and cream sold monthly in the various-sized con- 
tainers, or of the individual items of expense. Many of the data on milk 
and cream supply and utilization were obtained from copies of reports 
filed with the State Division of Milk Control. For other essential data, 
it was necessary to rely upon the operator’s estimates. The information 
obtained from all sources was cross-checked for accuracy whenever pos- 
sible. For example, the estimated total number of units of milk and 
creem sold daily was multiplied by the price per unit, and this figure 


2Copies of the survey schedules are available on request at the Department of Agricultural Economies 
and Farm Management, New York State College of Agriculture, Ithaca, New York. ar 
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checked with the receipts from the route. The total milk equivalent of 
sales also was checked against the supply. 


The record of each business covered the latest complete fiscal year. 
There was some variation in dates, but in all cases, the end of the fiscal 
year fell between December 31, 1935, and July 1, 1936. 


Producer-distributors are located fairly generally over the State, but 
the largest number are in the southeastern district (table 3 and figure 2). 
In the numerous small towns of Long Island and Westchester County, 
producer-distributors apparently can compete more successfully than 
they can in the larger markets. 


TABLE 3. DIsTRIBUTION OF PRODUCER-DISTRIBUTORS BY DISTRICTS AND BY SOURCE 
. OF MiLk SuppLy, NEw York STATE, SEPTEMBER 1937* 


Number of distributors with each source of milk supply 
Districtt 
Own herd Own herd and pur- | Own herd and pur- | All producer- 
only chase from farmers | chase from other distributors 
dealers 

WIORUHCISL. nites cas tons en 80 28 6 114 

[TS BOING ES Sly Ai ae aR 173 54 47 274 

DoenneAst @ wee 343 61 87 49] 

OUTED waar a Sela cet toc eae vs 74 il 5 90 
somenwest sta) anit. oes 137 39 ilal 187 
Lge) Sy Soa a ee ee ee a 139 50 15 204 
Cemetales prec tan 221 57 23 301 
Nechies ge a et. By Me 89 23 9 121 

BURN Rene ay coon Sh ons pe he 1,256 323 203 1,782 


*Data supplied by the Division of Milk Control, Albany, New York. 
tFor location of districts, see figure 2. 


The records of producer- 
distributors who were included 
in this study have been segre- 
gated in four groups according 
to location in different areas of 
the State; namely, the James- 
town area, the central New 
York area, the Capital District 
(parts of Albany, Saratoga, 
Schenectady, and Rensselaer 
Gounties), odd tthe \ Long." aea 
Island area. The principal 
difference between these areas 
is in the general level of prices 
for milk. The Jamestown 
area is a remote section of the 
New York wmilkshed, and 
therefore has a low level of milk prices. Long Island, lying on the op- 
posite side of the great New York market from the principal milk-ship- 
ping counties, has the highest milk prices in the State. Prices in the 
other areas are intermediate between these two. The number of busi- 
nesses studied in each of the areas is shown in table 4. 


Capital 
District 


{Fal ; 
Central New York 
ared 


FIGURE on DISTRICTS OF NEW YORK STATE 
The darkened areas indicate where records were taken 
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TABLE 4. NuMBER AND SIZE OF MARKETS SERVED BY PRODUCER- DISTRIBUTORS IN 
EACH OF THE Four AREAS STUDIED, 1935-36 
0 ee en ene en a ei a a a 
Aven Number of Number of cities | Total population of 
distributors and villages served | all cities and villages 
in each area served in each area 
PAIESTOW Ths. onc ap nlerk nib © o\aht; ree agate + 27 6 55,510 
WentraliNew oY OLIGO. ss avi ciaain es 5 ekee ieee 28 21 130,802 
Gapital District iit. yy. phiee hana eee eels 15 17, 366,887 
ph ay alam Et 50 RU Pe Oe 22 16 62,729 
PA Tere a Game neds) cecal) dane ccohaMeat as ein ss eeaelaes 92 60 615,928 


Deri ee ee eer re ee 


ECONOMIC CONDITIONS DURING THE PERIOD COVERED BY THE SURVEY 


Beginning in 1929 and continuing until 1933, the farm price of milk, 
as well as the prices of other basic commodities, declined very rapidly 


(figure 3). 


As usual during perio 
of milk was reduced much less than was the 


ds of price deflation, the retail price 


price received by farmers. 


This resulted in a wide spread between the prices received by farmers 
From 1933 to 1937, milk 


and the prices paid by consumers (figure 4). 
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FicurE 3. WHOLESALE PRICES OF BASIC COMMODITIES IN THE UNITED STATES, AND THE 
FARM PRICE OF MILK IN NEW YORK, 1914-36 
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FIGURE 4. RETAIL PRICES OF MILK IN BUF- 
FALO, AND NET FARM PRICES OF MILK 


IN NEW YORK, 1910-37 
(1910-1914 = 100) 


prices, as well as other prices, were 
rising rapidly, but the spread be- 
tween farm and retail prices contin- 
ued wider than usual. With the 
farm price of milk relatively low 
compared with the retail price, the 
attention of farmers was focused 
upon the possibility of increasing the 
returns for their milk by selling to 
the consumer instead of to a dealer. 
The reason most frequently given 
by farmers included in this survey, 
for starting to retail, was the low 
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price they had been getting for milk. About 40 per cent of the operators 
included in this study had been in the retail business for ten years or less 
(table 5). Many had started during the depression. At that time, the 


TABLE 5. Lenoru or Time Tuat Propucer-DIstRIBUTORS HAVE BEEN ENGAGED 
IN THE RETAILING OF MILK, 81 PRODUCER-DISTRIBUTORS, 1935-36 


Year group Distributors 
Number Per cent 
CRIT Sie “Saarinen, Ber sick Roeder Me hain or bileny ay sede cho Ma 19 23 
CU UMM E nate ptt ienc Su em Madea oe , acl. os ort koe 15 19 
ERE ORSE NG a tion ek eeticky ied Gale oc hy Pull ok eos 22 27 
Re CRS ree re Veta se ae ed SE Oe eee ee 8 10 
PA PR TROLO PORTS osc otaicae: Bots Hsia SIL Aule at, Cashes wns he al Aik 


retail price appeared especially attractive to farmers who had the opportuni- 
ty for direct selling. Unlike the larger milk dealers, they could sell nearly 
all their milk in fluid form at the retail price. Many producers found that 
they could get larger net returns by selling milk direct to consumers at cut 
prices than by selling to a country milk plant. In 1933, the State of New 
York undertook the job of fixing the prices to be paid by milk dealers to 
producers, also the resale prices to consumers and other customers. 

The fact that this study was made during a period of price-fixing by 
State authorities must be considered in interpreting the results. For one 
thing, the margins and profits of the milk-distribution enterprise are 
affected by valuing the milk produced by these distributors, as well as the 
milk and cream purchased from farmers or from other dealers, at the of- 
ficial price of the Milk Control Board. This price (about 5 cents per 
quart) was higher than many of the farmers could have obtained in the 
best alternative market. In general, however, price-fixing caused the 
profits from producer-distribution of milk to be higher than they would 
have been otherwise. The increased returns from the arbitrarily en- 
hanced retail prices more than offset the extra cost of milk purchased 
by these distributors. 


BUSINESS ANALYSIS OF THE MILK-DISTRIBUTION ENTERPRISE 


SUMMARY OF SALES, COSTS, AND PROFITS 


In general, the volume of business of the producer-distributors of milk 
is small in comparison with that of other milk dealers. The gross sales 
for the year, of the 92 producer-distributors included in this study, 
amounted to about 127,000 quarts of milk, or about $13,700 per distribu- 
tor (table 6). The average price for all milk sold during the year was 
10.78 cents a quart. 

When the value of milk produced on the distributor’s fatm is figured 
at the average Milk Control Board price? for the area, and to this is 
added the cost of the milk and other products purchased, the total prod- 
uct cost per dealer is $7219, or 5.68 cents a quart. Product costs averaged 
52.7 per cent of the sales. The difference between the returns for all 
products sold and the product cost at the plant is designated as the gross 


’The Milk Control Board price for milk purchased by producer-distributors was 75 per cent of the Class 
I price plus 25 per cent of the Class 2A price. 
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TABLE 6. SuMMARY oF SALES, CosTs, AND PROFITS FOR 92 PRODUCER- 
DISTRIBUTORS OF MILK, 1935-36 


Item Amount per Amount per Proportion of 
distributor quart selling price 
Dollars Cents Per cent 
SATS CHA es cecum aces bot ene ee 28 head Sa eee 13,699 10.78 100.0 
PFOGUCTICOSt sper etnies ae en Seicie sce ee 7,219 5.68 D2kL 
GTGsssHReaG Canqeeaetetr sD meee ss we ee 6,480 5.10 47.3 
(era timeGosth 2c) a). fac tacw etre ess bans 5,128 4.03 37.4 
INGE ODeratiTi DEGilty cn tie y Meher ats win sca elem ieso2 1.07 9.9 
Otherincome meen. cic ee wei eee 80 0.06 0.6 
SOG eNO Ue kre siete stoterate sisasiers Ss Se S eo 1,432 Las 10.5 


*Includes calculated value of milk and other products from the operator’s farm. 

+Includes interest at five per cent on all capital, and charges for unpaid labor. 
spread. This amounted to $6480 per distributor, or approximately 5 
cents per quart, and constituted about 47 cents in each dollar of sales. 

The total operating cost was $5128 per distributor, or about 4 cents 
per quart, and constituted about 37 per cent of the total sales. This is a 
somewhat lower percentage of gross sales than studies of larger milk 
dealers’ operations have disclosed. When the operating cost of $5128 
is deducted from the gross spread, the result is a net operating profit of 
$1352 per distributor. In addition to this, there was some additional 
income from dividends, interest on accounts, returns from custom-pas- 
teurizing and bottling, and other items amounting to an average of $80 
per distributor. Thus the total net profit was $1432 per distributor, or 
slightly more than one cent per quart, and constituted about 10 per cent 
of the total sales. The profits would be somewhat larger if figured by 
the usual accounting procedure in which interest on owner’s capital and 
the value of unpaid labor are not treated as costs. 


RANGE IN SALES, COSTS, AND PROFITS 


There were wide variations in the sales, costs, and profits of the sev- 
eral distributors whose records were analyzed in this study. The great- 
est differences were due to the type of business, whether raw milk or 
pasteurized, and to the location, whether on Long Island or upstate. But 
even among distributors similarly situated as to type of business and 
location, there were substantial differences that are related to the organi- 
zation and management of the business. 

The yearly sales of the several distributors varied from $1138 to 
$87,611 (table 7). The sales of the pasteurizing distributors averaged 
more than twice as much as the sales of the distributors selling raw milk. 
The range in gross sales for the distributors of pasteurized milk was 
$1944 to $87,611, whereas the range for the distributors of raw milk was 
from $1138 to $37,464. There were only two raw-milk distributors with 
sales amounting to more than $15,000. 

Variations of similar magnitude were found among the several dis- 
tributors in respect to product costs and operating expenses. The yearly 


4The operating cost for 21 upstate milk dealers, August 1933, amounted to 42.6 per cent Ss sales 
and for 19 New York City dealers during the same month, 48.6 per cent of sales. a 
Source: Cost and Profits of Milk Dealers'in U pstate Cities, August 1933, by Leland Spencer (Dept. Agr. Boon., 
Cornell Univ., in cooperation with New York State Milk Control Board. Mim. rept., A. B. 79, 1934); 
also Costs and Profits of Milk Dealers in New York City, August 1033, by Leland Spencer (Dept. Agr. 
Econ., Cornell Univ., in cooperation with Division of Milk Control, New York State Dept. Agr. and 
Markets. Mim. rept., A. E. 80, 1934). 
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TABLE 7. RANGE AND AVERAGE OF YEARLY SALES, Costs, AND Profits or 41 Pro- 
DUCER- DISTRIBUTORS SELLING RAW MILK AND 51 PRODUCER-DISTRIBUTORS SELLING 
PASTEURIZED MILK, 1935-36 


41 distributors of raw milk 51 distributors of pasteurized milk 
Item 

High Low Average High Low Average 

Dollars Dollars Dollars Dollars Dollars Dollars 
ON 3 15 a gare eee 37,464 1,138 8,128 87,611 1,944 18,178 
Produeticost, ...<..\s ..- 15,997 613 4,159 45,328 933 9,680 
ispocsiepread. 6). fonts 21,467 374 3,969 42,283 1,011 8,498 
Operating COSTS 269 civnigc 10,021 450 2,830 38,785 1,651 6,975 
Net operating profit..... 11,446 —1,295 1,139 10,960 —2,717 1523 
Other income*........... 2,676 143 
Total net profit..........| 11,446 —1,295 1,139 10,960 =2,717 1,666 


*Other income consists of income from custom bottling, pasteurizing, bottle washing, rent of truck, in- 
terest and dividends received, and the like. 

{These distributors had no miscellaneous income_from the above sources. 
profit or loss for the 51 distributors of pasteurized milk ranged from a 
loss of $2717 to a profit of $10,960, with an average profit of $1666. 
There was also a wide range in the profit and loss for the distributors of 
raw milk. Although the average profit for all distributors of raw milk 
was somewhat less than for the distributors of pasteurized milk, it made 
up a larger percentage of sales. 

The wide differences in profits of these producer-distributors are due 
in part to the variation between markets in respect toythe prevailing buy- 
ing and selling prices for milk, wage rates, and other conditions over 
which the individual distributors have no control. For example, the 
profits were considerably larger for the distributors in the Capital Dis- 
trict than for those in other areas (table 8). 


TABLE 8. AVERAGE SALEs, Costs, AND PROFITS FOR 92 PRODUCER- DISTRIBUTORS 
OF MILK IN Four MARKET AREAS, 1935-36 


Central Capital Long All distri- 
Teens Jamestown New York District Island butors 
Wirmber ofdesiers, 5. 34/2826 Po 27 28 15 22 92 
Average volume, quarts per Gave isle te. 368 366 461 PAA 347 


eg mer a 
Average amounts per distributor 


a ne ee 


Dollars Dollars Dollars Dollars Dollars 
Baeeentit ieee vets lo oe SE. Peds 12,929 14,297 17,505 11,289 13,699 
SCOR URE COREL wt eh otk Pe eee 6,984 Zell 9,069 6,130 7,220 
ey oo) Ls ee Oe Sane Ok Os SEE Ee Eg 5,945 6,986 8,436 Loo 6,480 
ONO CORE 6 LS hats crt, 62s ele be as 4,775 5,597 5,450 4,744 5,128 
Net operating profit... 6. ko ess ce. 1,170 1,389 2,986 415 1352 
Ogterenicome ss fs 5 ae iS Sas ee U7, oa Hh es a Se Pes 79 
PRB ROMEDEOG 7. 6 F658 sty ones? 1,297 1,527 2,986 415 1,431 


a 


4, 
Amounts per quart of milk equivalent sold 


Cents Cents Cents Cents Cents 

OM ae wae hehe EG oe Bee ee 9.60 10.68 10.88 13.98 10.78 
Mee COGS se) he tke la ne 5.19 5.46 5.38 7.59 5.68 
Gross hd a dhca th ER gs RERER CP ee ee 4.41 §.22 5.00 6.39 5.10 
pecincka ba (A a 2] 1 ae Anes ee al Ne ee 3.54 4.18 3.23 5.88 4.03 
Net operating profit: oo ki ec s coe 0.87 1.04 bat 0.51 1.07 
sO a pe pe oe a ee a 0.09 UG) Tay i age ee eee ae 0.06 
‘EOE AUDWIONG ss ssc bak 5 do ¥ Cha hiv dene 0.06 1.14 al G6 0.51 1.18 
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The main reason for the high earnings of the Capital District distribu- 
tors was low operating costs, which in turn resulted from larger than 
average volume of business. The Long Island distributors, on the other 
hand, made small profits. Their selling prices were high, but this advan- 
tage was more than offset by high costs. 

There was a wide range in the selling prices per quart of milk equiva- 
lent. The selling price for the 41 distributors handling raw milk varied 
from 9.20 cents to 15.75 cents a quart. The average was 12.54 cents a 
quart. The selling price for the 51 pasteurizing distributors varied from 
809 cents to 14.20 cents per quart, and averaged 10.26 cents per quart. 
This wide range is due partly to differences in location and partly to 
differences in quality. The selling price for the Long Island group 
averaged about 4 cents a quart higher than that for the upstate distribu- 
tors. In both the raw-milk and the pasteurized-milk groups, the dis- 
tributor with the highest selling price was located on Long Island. 
There was little variation in the selling price in the upstate markets. 
Variation in the quality of products sold is another factor causing a vari- 
ation in the selling price. In some cases, a special grade of Guernsey, 
or other high-testing milk, was sold. Vitamin D and special Grade A raw 
milk also sold for a substantial premium over the regular raw or pas- 
teurized milk. In some markets raw milk sold for one cent a quart 
more than pasteurized milk. 

The product cost for the 51 distributors of pasteurized milk varied 
from 4.69 cents to 7.59 cents, and averaged 5.47 cents a quart. 

Aside from the differences in profits due to type of business and market 
conditions, some producer-distributors have been much more successful 
than others because of superior business organization and management. 
To isolate and measure the effect of factors that contribute to such suc- 
cess is the main objective of the analysis that follows. 


SALES ANALYSIS 

Products sold 

Retail milk in quart bottles was the only product handled by all of the 
producer-distributors included in this study (table 9). Eighty-one of 
these distributors also handled retail milk in pint bottles. These two 
products, together with wholesale milk in quart bottles and 40-per-cent 
cream in one-half pint bottles, were the items most frequently handled 
by the distributors interviewed. Only a limited number of distributors 
handled the other products, such as bulk milk and the various grades 
of cream. Five grades of milk and cream were sold, based on sanitary 
requirements, namely: Grade A pasteurized, Grade B pasteurized, Grade 
A raw, Grade B raw, and Special A raw. There were also two general 
erades of milk, based on butterfat content. Usually these two erades 
were referred to as regular, or Holstein, milk, and Special, or Guernsey, 
milk. In some instances, other grades of special-quality milk, such as 
Vitamin D milk, were offered for sale. Three grades of cream were 
handled, based on butterfat content: heavy, or 40-per-cent ; medium, or 
30-per-cent ; and light, or 20-per-cent butterfat content. Most distribu- 
tors handled only one grade of milk and usually only one or two grades 
of cream. In all, some 50 different products were handled by the various 
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TABLE 9. PRropucts SOLD By 92 PRODUCER-DISTRIBUTORS, 1935-36* 


Bottled goods 


Bulk 
Product pahas 
Quarts . Pints 4 pints 
Number of distributors selling each product 

Regular milk: 

ee eet See a till tlk yh ierogeat no a Bake 92 81 3 

PCO ER I MG og Sle Ord at cae SRLS ar ek ad Ae 70 38 99 19 

Veiga sy Silas USE aes Rene. ce Memes Ge ny 40 9 1 9 
Special milk: 

RAI Cater te anc cick tig ey a aie g 19 11 1 as 

RV peeere te oc eae doce orem ete au Agee 6 2 1 2 

REMC LO LE re Aa esse ass acre ke Dae A 3 1 i, ae 
Cream, 20-per-cent: 

1a NE LN gael os NS As Oe Ee a A BCR ee 5 6 26 

OY aie cites Chee rn ee oe, Salar ice ea es aie ee 6 4 8 1 

WE EHIGEATETS ier tee tenis: Se es er ee Le 4 1 9 
Cream, 30-per-cent: 

PROM eee utes Be acres bah me 8 7¢ 23 

TU CRM Rt hy ned Ae 0; ony Pe tag Shae che Se ake 2 1 16 

PEO ATES Goo eis o's SAS CIOL aes OS eee oad 1 
Cream, 40-per-cent 

ES RECS pS RE ONG ean ies: 7 67 z 

eIeR ee Se, None yt che ohh ee 14 3 30 9 

RC IRC Ete ens kro 2 eo Mec ee eis 4 2 7 10 


*In addition to the products listed above, 21 distributors were selling chocolate milk; 14, buttermilk; 16, 
eggs; 11, skimmilk; 11, butter; 5, orange drink; 3, cottage cheese; 2, vegetables; 1, chocolate syrup; 1, maple 
syrup; 1, poultry; 1, potatoes. ~ 

tIncludes any sales of milk or cream made at the plant. 


distributors. Only a few of the larger distributors attempted to push 
the sales of by-products. The most important by-product, both as to 
volume and as to number of distributors, was chocolate milk. Raw-milk 
distributors handled fewer by-products than did the pasteurizing dis- 
tributors. 


Method of measuring volume of business 


Because of the many different products sold, both at retail and at 
wholesale, in various-sized containers and packages, it was necessary to 
reduce these units to a common denominator as a measure of the physical 
volume of business. Three possible bases of measurement are: contain- 
er units, quarts of milk equivalent, and quarts of retail milk equivalent 
(table 10). Substantially the same results are obtained whether the 
volume of sales is measured by container units or by quarts of milk equiv- 
alent. Since most farmers are accustomed to thinking in terms of whole 
milk rather than in terms of a calculated retail milk equivalent, or con- 
tainer units, it was thought to be more practical to use as a common de- 
nominator, in this study, the quart of milk equivalent. Unless otherwise 
stated, all unit costs have been calculated on this basis. The reader 
should be cautioned against thinking that this is synonomous with a re- 
tail quart of milk delivered to the consumer’s doorstep. The quart of 
milk equivalent differs from the quart of retail milk equivalent in that 
each quart is given the same weight, regardless of the method of distribu- 
tion. Many other studies of the cost of distributing milk have also been 
based on the milk equivalent of the products sold or of the total volume 
of milk received at the plant. 
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TABLE 10. Datty SALes PER DisTRIBUTOR AS MEASURED BY DOLLAR RECEIPTs, 
CoNTAINER UNITS, QuARTS OF MILK EQUIVALENT, AND QUARTS OF RETAIL MILK 
EQUIVALENT SOLD, 92 PRODUCER-DISTRIBUTORS, 1935-36 


Total Container Milk Retail milk 
Product sold : receipts, units sold, equivalent equivalent, 
daily daily sold, daily daily 
Dollars Number Quarts Quarts 
Retail milk: 
Dia re Ge Gy) COE ae hw, ds eee eo mk Me Mitta Ss 22.63 182.1 182.1 182.1 
TSE EERE oink Dds, snc ici acile gee ae oe 1.89 26.0 13.0 18.2 
One-half Sibts BE oh Me MRR R EN OR Ey. Ol ce 0.03 0.8 0.2 0.4 
Wholesale milk:* 
Oy ie Neos Se ets, See cae ae 5.4 63.5 63.5 38.5 
TENROURE., wer RLS SR ee a ea 0.57 9.4 4.7 4.6 
OAC oR SR a IR Tie eRe 2 re 0.48 14.7 ool Das 
ee coches, sr caalvats donee bee adel oes 0.70 9.0F 9.0 4.1 
Retail cream 
GEL Sa 2S SEE ORRa NE eae Ie 0.08 0.1 1.0 0.2 
LeRoy ek alee! Gel. 2 A ers ee eed a a 0.04 0.1 0.4 0.1 
One-half vinta RS Ae Aas nae 42 12.4) 25.8 7.6 
Wholesale cream: Ss 
AP EG OOM fost Sis Po Ses NS Mgrs Ok Seg yes wee As 0.76 125 12.9 i Wee 
BRE ey ee ope ie or ida a Wis ss ew aS 0.02 0.2 0.9 t 
POne-nampints........ ig Gu GAG ee oA Roe a iE 0.97 5.9 13.1 2.4 
AES a Vpn ee SP ne I ar llc Rie eee 0.38 0.8t 7.4 0.5 
By products RT notte Te ee Rr eat eae 0.99 § 9.5 9.3 
ARSE anced G BOS CRONE Pe CRE Ob Ree IL RT 37.44 326.2 347.2 274.7 


*Includes sales made at the distributor’s plant. 
t+Figures given in quarts of product. 

tLess than 0.05 quart. 

§Data not availa(le. 


Variation in type of sales. 


On the basis of milk equivalent as calculated by the above method, 
about 80 per cent of the sales for all producer-distributors included in 
this study were in the form of fluid milk (table 11). This includes both 


TABLE 11. Tota SALEs oF MILK EQUIVALENT CLASSIFIED BY KIND OF PRODUCT 
AND TYPE OF SALE, 92 PRODUCER-DISTRIBUTORS, 1935-36 


e James- Central Capital Long All 
Item town New York District Island areas 
Per cent of milk equivalent 
Milk: | 
Retfil om route........... Techiek 45.6 59.5 49.7 80.6 56.3 
Wihijesale on route. ...6...... 211 16.8 11.8 Re 15.6 
Other milk sales*....5......0. 5.2 4.4 21.0 1.0 Wt 
| ee 71.9 80.7 92.5 | 888 79.6 
Cream: 
Reta Of TOUte... 20s kk 8.5 7.0 6.6 10.0 7.8 
Wholesale on route........... 11.5 Ys 3.8 0.5 7.0 
Other cream*...... Kons vies ON 3.9 2.1 4.8 2.9 
TOWMLCPERT. |. uc ei ces 23.9 16.8 15.2 10.5 17.7 
By=proadwGts nc case ha ees 4.2 2.5 2.3 0.7 2.7 
TGAiLcil ete c Bin happens Uleese 100.0 100.0 100.0 | 1000 | 1000 


*Includes sales of milk and cream made at the plant to other dealers, and also a small quantity of retail 
sales not made on the route. 
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retail sales and wholesale sales, and sales made at the plant to other deal- 
ers. About 18 per cent of the total milk equivalent was disposed of as 
cream, and about 3 per cent in the form of by-products. 

There was considerable variation between the areas in the proportion 
of the total milk equivalent disposed of as fluid milk. The Long Island 
producer-distributors sold nearly 90 per cent as fluid milk, whereas those 
in the Jamestown area sold only about 70 per cent as fluid milk. The 
distributors in the central New York area and in the Capital District dis- 
posed of about 80 per cent of their supply as fluid milk. 

The amount of milk and cream sold at the retail price also was highest 
in the Long Island area and lowest in the Jamestown afea and in the 
Capital District. Apparently in the areas where the average volume of 
milk sold by the distributors is relatively small, a high percentage of the 
milk is disposed of as fluid milk and also a high percentage of both milk 
and cream are sold at the retail price. 

By-products were relatively unimportant in the total volume. In no 
area did items other than milk or cream make up over 4% per cent of 
the total quarts of milk equivalent. This item was highest in the James- 
town area and lowest in the Long Island area. The smaller producer- 
distributors feel that they can afford to carry only a limited amount of by- 
products. 

When the producer-distributors are grouped into those selling pas- 
teurized milk and those selling raw milk, it is-found that the raw-milk 
distributors sold 86 per cent of their milk equivalent as fluid milk, where- 
as the pasteurizing distributors sold only about 78 per cent of their milk 
in this form. The raw-milk distributors also sold about 87 per cent of 
their milk equivalent at the retail price, whereas the distributors of pas- 
teurized milk sold only 58 per cent of their milk at the retail price. This 
difference seems to be closely related to the volume of milk handled by 
the two types of distributors. The average volume for the raw-milk dis-. 
tributors was 177 quarts of milk equivalent per day, and the average vol- 
ume for the pasteurizing distributors was 484 quarts of milk equivalent 
per day. 

Seasonal variation in volume and utilization of milk 

The largest amount of total milk equivalent was handled in the month 

of May (figure 5). When the daily sales of milk each month were ex- 


pressed in terms of the average daily Other uses—e[ Nl totar 
sales for the year, the sales in May “emprr oF. pee YE 
400 


were 106 and the sales in October 
were 94, a comparatively small 
range. The total sales would show 
somewhat more of a dip in the sum- 
mer if the Long Island records were 
not included, because the sales there 
are much larger in the summer 
months than for the remainder of 
the year. ) 

The total sales of milk, aS such, FIGURE 5. SEASONAL VARIATION IN VOL- 


F 7 Gavia dissin Of UME AND UTILIZATION OF MILK 
Or all areas were highest in May HANDLED BY 92 PRODUCER-DISTRIBUTORS 


(table 12). Cream sales were IN NEW YORK STATE, 1935-36 


0 Jan. Feb. Mar. Apr. May June July Aug Sept Oct Nov. Dec 
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TABLE 12. SEASONAL VARIATION OF MILK SALES BY AREAS, 
92 PROoDUCER-DISTRIBUTORS, 1935-36 
(Daily averages for the year = 100) 


eee ey ee eee ee ee ee LS Oe een 2 ae Ree se Ses oe ee ee ee ee 
Ne ——————— Ss 


Central Capital Long All 
none MT ln” New York |. District «Island areas 

WPRRGURN EY. Senet ig PE hee pis. Say 5) bea ca, mi eke os = 0 OP 107 101 110 91 103 
POST Vi heches Bk cir gr Sid bie. «1 Sha, a oyehae @ Rees 110 103 97 92 102 
Wisc limite iret seve ).c: atts vs ctuetsyare attbets teres ve 117 102 105 92 105 
frig Sholay Saget | S(O RU PR ans anegay Ree Sioa 109 101 107 97 104 
Eee Ah 6 Lse a'6 a oie 6B ooacae ephein s 106 103 113 103 106 
AUT CMR eae cay isiciccdene so cls ncuie heii ais: 6 91 99 106 112 101 
PULLVP EE Dre tla ks <5) s.0: Bibbs wisiey Scane's ¥ Sieleik 96 97 102 113 100 
PTAC US UetP ethene Tere roescs cits xfs act ei ache Se) 3) ores 91 95 97 112 97 
SED ECU? hides ce oe aa wd Spek We wld Bee Che 89 97 90 104 94 
EEO DST ee ees ue, sae sale eh pipae se’ asis 93 102 88 97 95 
ING VC La Deie eine oieal Sate set oe eat 6 96 101 93 95 97 
(Decem Dery visa ei ekle ih iGlelele soils ah 95 100 93 92 96 
Fah ja QR Ae ie, ae ea ae ee 100 100 100 100 100 


largest during the summer months. All other milk includes milk used for 
butter and for ice cream, and sales to butter factories. These sales were 
largest during the flush season of the year, but at all times they constituted 
a very small proportion of the total sales of milk equivalent. 


Selling prices 


During the period covered by this survey, the New York State Division 
of Milk Control fixed the prices to be charged by dealers for milk and 
cream sold to consumers and other customers. Most of the retail milk in 
quart bottles was sold by distributors to consumers at 15 to 16 cents on 
Long Island, and at 12 cents in the upstate areas.» Jamestown was the 
only city included in the survey which had a retail price of 11 cents. In 
a number of small villages, the retail price was 10 cents per quart. Prices 
of Vitamin D milk were 1 cent per quart and 1 cent per pint higher than 
the prices for regular milk in each area. The price of all milk containing 
4.2 per cent or more butterfat was set 1 cent per quart higher than the 
established minimum prices for regular milk in the area, with a corres- 
ponding premium upon pints and half-pints. 

The average selling price per quart of milk equivalent amounted to 
about 1034 cents for all the areas studied (table 13). The distributors on 
Long Island received the highest average price, nearly 14 cents per quart ; 


TABLE 138. AVERAGE SELLING PRICES PER QUART OF MILK EQUIVALENT FOR 92 
PRODUCER-DISTRIBUTORS IN FouR MARKET AREAS, 1935-36 


Selling price per quart of milk equivalent 


Area a 
High distributor Low distributor | Average for all dis- 
tributors 
Cents Cenis Cents 
JETAGBUO WT sai sinc Qin Hae ss waa ie Celts 11.49 8.60 9.60 
Central New York. ........- sees eee eees 13.35 8.84 10.68 
Capital Districts sas sas cannes ew ORS 13.18 8.09 10.38 
1400 LRIGOGs 03 sc. ccae Cohen sea OO 15.75 12.20 13.98 
All Geslare: Ue lel ec beneeeeen dase 15.75 8.09 10.78 


5The schedule of minimum prices for milk and cream is given in the Appendix, table 74, page 76. 
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and the distributors in the Jamestown area received the lowest average 
price, about 914 cents per quart. Those in the central New York area 
and in the Capital District received an average price of about 10% cents 
per quart. ‘The average selling price is affected by the proportion of milk 
sold as milk, as cream, and as by-products; by the amount of milk going 
into retail and wholesale classifications; and by the retail and wholesale 
prices in effect in each of the areas studied. 


Sanitary regulations 


Before any person can sell or offer for sale milk or cream to consumers 
in the State of New York, it is necessary that he obtain a permit from the 
local health officer. Before permits can be issued, the premises and 
equipment must be inspected and approved by a representative of the 
State Department of Health. 

Definite requirements for the various grades of milk are set up in the 
State Sanitary Code. The grades are: Certified pasteurized; Grade A 
pasteurized ; Grade B pasteurized ; Certified raw; Special A raw; or Grade 
A raw. 

No dairies producing certified milk were included in this study. Most 
of the producer-distributors were selling Grade A or B pasteurized, or 
Grade A raw milk, and a few were selling Special A raw. 

At the time of this survey, only pasteurized, certified raw, certified 
pasteurized, or Special A raw milk was permitted to be sold in cities and 
villages of over 15,000 population. Sales of Grade Axand Grade B raw 
milk were confined to cities and villages of 15,000 population or less. 
This requirement was later amended so that the latter two grades of milk 
could not be sold in cities and villages of over 10,000 population. 

The numerous sanitary requirements for each grade of milk pertain 
to bacteria counts, veterinary inspection of cows, medical examination of 
milk handlers, period of time milk may be held before delivery, tempera- 
ture at time of delivery, type of bottle cap, construction of milk plant, 
and the like. The principal differences in the requirements for raw milk 
as compared to pasteurized are in the lower bacteria counts. and in the 
more strict health requirements for both cows and men. The bacteria 
counts for raw milk are lower than for Grade B pasteurized milk. Also 
cows must be tested for tuberculosis and Bang’s disease, whereas this 
is not required for the production of pasteurized milk. A tabulation of 
the various sanitary requirements for the several grades of milk appears 
in the Appendix, table 75, page 77. 


MILK SUPPLY 
Source of supply 


The average quantity of milk handled during the year by one of the 
producer-distributors included in this survey was about 130,700 quarts 
(table 14). This amounts:to an average of 357 quarts, or about 9 forty- 
quart cans, per day. Of this amount, two-thirds was produced on the 
distributor’s farm and one-third was purchased from other farmers or 
dealers. About 75 per cent of the total purchases consisted of milk 
bought from farmers, f. 0. b. the producer-distributor’s plant. In addi- 
tion, a small amount of milk and cream was purchased from other deal- 
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TABLE 14. PropuctTION AND PURCHASES OF MILK AND THE MILK EQUIVALENT OF 
CREAM AND OTHER PRopDUCTS, 92 PRODUCER-DISTRIBUTORS, 1935-36 
a 


Central Capital Long All 
EES pote ave, New York District Island areas 

Total quantity per distributor (quarts) 140,504 136,892 173,117 81,885 130,705 
Per cent of total supply produced: 

By PU SoMa Re TR ug 1a 2 ae a 49.6 79.9 52.4 83.6 64.9 

DYE GE Rarer ons tere rde cos wi clea! dneplaians 0.3 0.5 02. 038 hee 0.3 

OLA IRIeeE ME he's Shaye ws we hues Serer 49.9 80.4 52.5 83.6 65.2 
Per cent of total supply purchased: 

Nialictrom@eranimerswen. a.ce sei ercrere t= 38.8 16.3 36.5 4.2 26.0 

VT ar OT EATERS cash auc ec 64.6 wis we 1.8 1.0 KOs 4.2 = ee 

@ream@uronmlGdealerss sce ce -ieieiene cr 9.1 2.0 2.5 CEE 5.2 

OBE E eee ME Ger haat aiuks a aee Winks, he 0.4 0.3 0.8 0.3 0.4 

SIG Ged teak ca teed ac eae ncrank tera ci hiss gl St 50.1 19.6 47.5 16.4 34.8 


*Allowance for eggs, meat, vegetables, and the like. 


ers. The purchases of by-products to be distributed on the route were 
of minor importance. 

There was much variation in the amount of milk produced by the dis- 
tributors in the different areas surveyed. In the Jamestown area and in 
the Capital District, production on the distributors’ farms constituted 
only about 50 per cent of the milk equivalent sold, while the comparable 
figure for Long Island was 84 per cent. 

The largest purchases of milk and cream were made in the areas where 
the largest businesses were. Apparently it is easier to increase the size 
of the retailing enterprise by purchasing additional milk than by pro- 
ducing more. 

When the producer-distributors selling raw milk were studied sepa- 
rately from those selling pasteurized milk, it was found that the raw- 
milk distributors produced 87 per cent of their milk supply, while the 
pasteurizing distributors produced only 59 per cent (table 15). This is 
a more pronounced difference than was found between the areas, and it 


FicurE 6. BARNS OF A PRODUCER-DISTRIBUTOR IN THE CAPITAL DISTRICT 


About 50 cows were kept on this farm. Two delivery routes were operated 
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FIGURE 7. BARNS OF A PRODUCER-DISTRIBUTOR IN THE CENTRAL NEW YORK AREA 


The milk plant is shown at the extreme right. 125 cows were kept on this farm and three 
delivery routes were operated 


TABLE 15. Propuction anp PuRCHASES OF MILK AND THE MILK EQUIVALENT OF 
CREAM AND OTHER PRODUCTS, FOR DISTRIBUTORS OF RAW MLK AND DISTRIBUTORS 
OF PASTEURIZED MILK, 1935-36 


Tiem 41 distributors 51 distributors of All distributors 
of raw milk pasteurized milk 
Total quantity per distributor (quarts).... 66,284 182,493 130,705 
Per cent of total supply produced: 
DR er A Ge a Bk Sede ss 86.7 58.6 64.9 
rte e Say Melt A pou ctlanih bt ea eich 0.3 0.3 0.3 
fx CUM DF cok tak digs SRA?) STO ee te ae 87.0 58.9 65.2 


Per cent of total supply purchased: 


WE GIFOMIALTICTS 1 IF, obese re che 6.7 31.6 26.0 
Blu wer eesiers. we 3.0 one BO 
Crea rom cdealersn os hee ol tk Sali 5.8 52 
OVRGn is Heetet her ies. Pn a ee Lo 0.2 0.5 0.4 
feet" Ds Se Soe es eae Oe ce ee ene ea cee Oy 13419) 41.1 34.8 


*Allowance for eggs, meat, vegetables, and the like. 


can be explained largely by the increased cost of handling pasteurized 
milk. It is necessary for the pasteurizing distributors to have a larger 
volume of business in order to offset the additional costs.of operation. 
Apparently the pasteurizing distributors have increased their production, 
as well as their purchases, but the latter method has been used more fre- 
quently. It probably is a more sound farm-management practice to 
purchase the additional milk than it is to expand the herd if the present 
cow-carrying capacity of the barns and farm has been reached. 


Butterfat test of milk supply 


The average butterfat test of all milk handled by the 92 producer-dis- 
tributors included in the survey, as reported to the Division of Milk Con- 
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trol at Albany, was 3.91 per cent (table 16). There was little difference 
in test as between the milk produced and that purchased, nor was there 
much variation between the several areas. The lowest yearly average 
test of milk delivered by any distributor was 3.4 per cent, and the highest 
average test was 5.0 per cent. In general, the producer-distributors 
interviewed were delivering a good quality of product as judged by but- 
terfat test. The average test of all producer-distributors reporting to 
the Division of Milk Control in 1936 was 3.95 per cent. 


TABLE 16. Butrerrat TEST OF MiLK PRopUCED AND MILK PURCHASED FROM Far- 
MERS AND DEALERS, AS REPORTED TO NEw YorxK DIVISION OF MILK CONTROL BY 
92 PRODUCER-DISTRIBUTORS, 1935-386 


Central Capital Long All 

Aes eset aceite New York District Island areas 
IM ileTOC UCR Gacieve sw apie a sb mee yas dims 3.80 3.92 3.95 3.96 3.90 
Milk purchased from farmers.......... 3.91 4.03 3.91 3.67 3.93 
Milk purchased from dealers.......... 3.82 3.80 3.85 3.50 3.83 
Mota lemillestp pliyiaya miei tele uses oles mene 3.85 3.93 3.93 3.93 3.91 


It was the experience of many of the distributors that they could not 
hold their customers with milk from an all-Holstein herd. In some mar- 
kets there has been a decided shift to higher-testing milk. For this rea- 
son, many producer-distributors were adding Guernsey cows to their 
Holstein herds in order to raise the butterfat test of milk produced. 
Conversely, many distributors said they could not afford to keep an all- 
Guernsey herd because of the limited outlet for such high-testing milk. 
Also, many distributors said they could not afford to sell all-Guernsey 
milk at regular prices, because of the higher cost of production. 


Purchase prices or farm value of milk 


During the period covered by this survey, the average price to be paid 
by distributors to producers for milk used for fluid purposes was $2.45 
for all upstate New York areas except those where the retail price was 
less than 12 cents per quart. In such areas the fluid price was $2.30 per 
hundred pounds. During the same period of time the average price of 
milk used for fluid cream was $1.73; for milk used for condensed and 
evaporated milk, $1.48; for milk used for butter, $1.07; and for milk 
used for American cheese, $1.16 per hundredweight.® 

Small distributors, including producer-distributors, were required by 
the Division of Milk Control to pay for at least 75 per cent of their milk 
at the fluid-milk price, and for the remainder at the fluid-cream price, 
regardless of the utilization. These percentages are fairly comparable 
to the actual utilization of milk by the producer-distributors included in 
this study. The distributors for whom records were analyzed in this 
study utilized 80 per cent of their milk supply as fluid milk and 20 per 
cent as cream and by-products. 

Some of the larger distributors included in this survey, who were buy- 
ing large quantities of milk from farmers and were using a larger pro- 
portion of it for butter, ice cream, and other by-products, were allowed 


‘The minimum prices fixed by the State Division of Milk Control for each class of milk are given in the 
Appendix, table 76, page 78. 
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to pay for milk according to the use made of it, but the quantity paid for 
at other than fluid-milk or -cream prices was small. | 

In the upstate areas, the milk produced by the distributor’s own herd 
was valued in accordance with the minimum prices established by the 
Division of Milk Control. The prices paid by the Long Island distribu- 
tors for milk purchased were considerably higher than the minimum 
prices fixed. Accordingly, the milk produced by the herds of these dis- 
tributors was valued at 714 cents per quart. 

Thus, the farm value or product cost per 100 pounds of milk was about 
$1.00 higher for the Long Island distributors than for those in the up- 
state areas. There was little difference between the average prices for 
the central New York area and the Capital District (table 17). The 


TABLE 17. AVERAGE PRICES FOR MILK PRODUCED AND MILK AND CREAM PURCHASED 
BY 92 PRODUCER-DISTRIBUTORS IN DIFFERENT SECTIONS OF NEw YorK STATE, 1935-36 


Central Capital Long All 
Product and source Je eeowe New York District Island areas 

Milk produced 

(price per 100 pounds, dollars)....... 2.28 2.45 2.50 3.49 2.62 
Milk purchased from farmers 

(price per 100 pounds, dollars)....... 2.33 2.44 2.37: 3.88 2.40 
Milk purchased from dealers 

(price per 100 pounds, dollars)....... 2.72 2.61 2.46 4.22 2.87 
Cream purchased 

(price per quart, cérits). . 22054006054 48 53 52 54 Lew 


= 

Jamestown-area price was somewhat lower, because the official price for 
Class 1 milk in that area was $2.30 per hundred pounds instead of $2.45. 
The cost of milk purchased from dealers was higher than that purchased 
from farmers, because some of this milk was processed by the seller. 
The cream prices were close to 50 cents a quart in all sections. 
Milk loss 

Nearly always the quantity of milk equivalent accounted for in sales is 
less than the amount of recorded production and purchases. There may 
be inaccuracies in the accounting of sales or inaccuracy in weighing or 
measuring the quantity received at the plant. Some milk is lost as a 
result of spillage or leakage in the plant or on the route. A small amount 
of milk adheres to cans and equipment used in processing. Other small 
losses may result from evaporation and from shrinkage in the volume of 
milk when cooled. These losses are small, but they must be considered 
in determining the spread between the product cost and the sales, or in 
determining the profit from milk distribution. This shrinkage in actual 
sales of milk equivalent, as compared to the quantity produced and pur- 
chased, amounted to an average of nearly 2% per cent for the larger 
distributors interviewed in this study. Many of the smaller distributors 
kept records of their milk production and purchases, but no record of 
sales. In such cases, the quantity of milk sold was considered as 9714 
per cent of the actual supply. In this study, therefore, milk loss is 
treated as a product cost rather than as a part of the plant-operating cost. 


Seasonal variation 


Producer-distributors have a much more even production of milk 
throughout the year than do the dairy farmers who deliver to country 
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milk plants (figure 8). The June 
an AT production for the 90 herds included 


DAIRY PLANTS 


in this study was only 12 per cent 
above the average production for the 
: year. For the same month the re- 
y ceipts of milk at all New York State 
Ay OE EAE A te ea dairy plants were 46 per cent above 
the average monthly production for 
the year. The November—June ra- 

tio—that is, the November milk pro- 
Figure 8, SEASONAL RECEIPTS OF MILK qu ction expressed as a percentage of 

AT NEW YORK STATE DAIRY PLANTS : 

AND SEASONAL PRODUCTION BY HERDS, the June production—was 87 per 

QO PRODUCER-DISTRIBUTORS, 1935-36 cent for the producer-distributors 

(Daily average for the year = 100) studied and 51 per cent for all farm- 

ers delivering milk to New York 

State dairy plants during 1936. This is one reason why producer-dis- 
tributors get a higher return for their milk. 

The curve of seasonal production was similar for all the upstate areas. 
On Long Island, however, the production was lower in the spring months 
and much higher through the summer months than in the other areas. 
This is the result of efforts by many of the producer-distributors in that 
area to adjust their output to the extra demands of resort trade during 
the summer months. The smaller spring production probably is caused 
by the small amount of pasture in this area.‘ 

There was a greater seasonal variation in the purchases of milk than 
in the production. The 36 producer-distributors who were purchasing 
milk made the largest purchases during the months of January, February, 
and March. With the exception of the Long Island area, a relatively 
small amount of milk was purchased during the summer months of June, 
July, and August. In the Long Island area the largest purchases of milk 
were made during the summer months, and the smallest purchases during 
the fall and winter months. The heavy purchases of milk during this 
period, like the production of milk, probably are a reflection of the sum- 
mer demand caused by an influx of vacation visitors from the metropoli- 
tan area.® 


60 ee eS ee ee ie 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov Dec. 


CAPITAL 
Summary of capital requirements 

The depreciated value of facilities for distributing milk, together with 
the amount of accounts receivable, totaled about $4000 per distributor 
(table 18). These producer-distributors were selling an average of 
nearly 350 quarts of milk equivalent per day. The total capital invested, 
therefore, amounted to about $12 per quart of daily sales. About four- 
fifths of this investment was in physical facilities and supplies used in 
the distribution of milk, and about one-fifth was in accounts receivable. 
The original purchase price of equipment and buildings was about 25 to 
50 per cent more than the depreciated value. : 

The largest item of investment was plant equipment, which constituted 
about 40 per cent of the total. Other items, in order of importance, were 
buildings, accounts receivable, delivery trucks and automobiles, and 
containers. 


7Data are given in the Appendix, table 77, page 79. 
8Data are given in the Appendix, table 78, page 79. 
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TABLE 18. CapiraL INVESTED IN FACILITIES FOR PROCESSING AND DISTRIBUTING 
MILK AND IN Accounts RECEIVABLE, 92 PROoDUCER-DISTRIBUTORS, 1935-36 


Tem Amount per Amount per quart Proportion of 
distributor of daily sales total capital 
Dollars Dollars Per cent 
me eSee ne Be Foo es 986 2.84 24.4 
Fri rreer en meas p ee 3 ike ah ile eas he Gy 1,624 4.68 40.2 
CORPeImClS oes Ok he ee eee, 162 0.47 4.0 
Delivery trucks and automobiles ......... 447 1.29 ’ ilglei 
Beeatints teceivables o.oo es eo ee cee ok 809 PAB 20.0 
PCE er te ce trate Shee ihe Sek NL 14 0.04 0.3 
TRAC OAT ERL. cco ete. Seee teat 4,042 11.65 100.0 


Comparison of capital invested by distributors of raw and of pasteurized 
milk 
The total capital invested by the distributors of pasteurized milk was 
about three and one-third times larger than that invested by the distribu- 
tors of raw milk (table 19). The greatest differences were found in the 


TABLE 19. CapiTaL INVESTED BY DISTRIBUTORS OF RAW MILK AND DISTRIBUTORS 
OF PASTEURIZED MILK IN FACILITIES FOR PROCESSING AND DISTRIBUTING MILK AND 
IN ACCOUNTS RECEIVABLE, 1935-36 


41 distributors of raw milk 51 distributors of pasteurized milk 
Item ees 
High* | Lowt Average High* | Lowt Average 
Amount per distributor (dollars) 
ridings Fie. os wd eh eas StO9S ms ae cisees aye 535 8,262 50 1,348 
Pian, Ccipment ssa. ks hee SHOOST es mereart 594 LOS 284 lie ene 2! 2,453 
Comiainerey. oe ee at eee 420 6 ral 2,070 14 236 
Delivery trucks and automobiles 869 12 233 2,822 16 617 
Accounts receivable............ 2 OO Ome |b eecveee 22s Sala 2842 OMe ore aa 1,210 
EGR eee ete Ng os Waa cea Caan ea eere 1 Hye: Ot at ea ae 25 
"TLOtal ca pical ge co ie oh oa vk 8,351 189 1,745 42,438 798 5,889 
Amount per quart (dollars) 

EVIE Fate io area ites ea LS CROP ares ai 3,02 14.18 0.15 2.79 
Phatit ecuspinenty.. +i s.2 ckan0e yal 2 Ee ig cre . 3.35 Py Bb) ad eae wei ae 5.07 
CMRCLIEL ES wok ¢ ok a eo a Hwa eran 2.00 0.07 0.40 1.34 O13 0.49 
Delivery trucks and automobiles 5.75 0.26 1.32 5.14 0.12 1.29 
Accounts receivable............ ; bo Gle id 1 eae oN 1.75 OS recast 2.50 
CHEE aba an Ore ke tA saw ela CGF oh) oe ae 0.01 OASU RAS ae 0.03 
TOM CWOLUGNS oil oe dr bd 4 hae Pee 33.23 1.01 9.85 45.65 3.69 12.17 


*Largest amount for any distributor. 

+Smallest amount for any distributor. 
investment in plant equipment and in accounts receivable. Both of these 
items were four times greater for the distributors of pasteurized milk 
than for the raw-milk distributors. The investment in containers was 
about three and one-third times larger, and the investment in buildings 
and delivery trucks about two and one-half times larger, for the distribu- 
tors of pasteurized milk than for the raw-milk distributors. Since the 
sales volume of the pasteurizing distributors was only about two and 
one-half times that of the raw-milk distributors, the total investment per 
quart was somewhat larger for the pasteurizing distributors, 
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In general, the plant equipment and milk-room layout of the raw-milk 
distributors were much simpler. The plant equipment consisted mainly 
of a hand bottle filler, hand bottle capper, surface cooler, wash tanks, 
bottle brush, and sometimes a refrigerator (table 20). Since the raw 


TABLE 20. AVERAGE DEPRECIATED VALUES OF THE SEVERAL ITEMS OF PLANT EQUIP- 
MENT AND NuMBER OF DisTRIBUTORS HAviING EAcH ITEM OF EQUIPMENT, 89 PrRro- 
DUCER-DISTRIBUTORS, 1935-36 

Meee eee eee eee e eee eee 


41 distributors 48 distributors 
of raw milk of pasteurized milk 


Item of equipment neve Ne 
Distributors Average Distributors Average 


owning each value* owning each walue 
item item 
| a | 
Number Dollars Number Dollars 
TCGTAACHINGT Lew ts als yes ace sal ee Sew e 17 420 44 460 
Brine pump and'tank. .. ....).06 sees eens eens on as, 40 102 
Wet erAtOT OOM ns aie wales ag ie Ane ds ee 25 132 48 247 
12 AE OUAS aly ee MRe A Oey RIMES IO ot Oe Rn + se 48 563 
Cooler for pasteurized milk...........eeeeeee- ¥ a 48 — 125 
BOLUS oar Picadas « nays 5 sings aero ce dain eR ay reo fou = ae 32 36 
ANC aT e OLS ta cles ON Si) vies qe se ae male ea ee = Pe 48 39 
OEE etter ee ce rere eee Gach eo? ie) ei lete ts lotahin le Te fo tetarrel sts 34 51 48 192 
Bottle capper (hand)... .sse ewe ete ees new 20 18 16 26 
Siren ta DOLMOL Anei ie cheer Rie ere oat bi heat teustorations 28 88 48 179 
TV OGEIELWASOEL spel ieneloieie eo erts 16) sie be oil6 ie fer ¥ henelen eres 34 51 45 148 
eo En UAwk fay ble uilh & lbs oe A MNES 9 35 15 101 
BEATA LOT nc Nahin mh vie tas aes ha a we 23 44 40 95 
Coolettor raw mill (surface)... 4 sess vane aces 25 24 31 25 
GLATCIEEMICIES mde eclere cane sotathele eins « a ste Re amrate ete aA sped 28 24 
(Gao kb he ale ay eites Sad RUN Bo SOME RGR I MORE aS, ei a a 8 10 
Milk-storage tank...... 0... sees cere eee e eens a a 3 116 
Laboratory eauipngpnt, us bic ueen wend eee 4 96 16 98 
Water pump. ..... eee e cece cece eee eeeees 24 120 38 82 
Other equipment. < os 2c vececs see ve tivecuns 14 62 38 83 


*Detailed value for each item of equipment not available for all distributors. 
{Includes only compressor, motor, and accessories. 


milk was bottled in the morning and distributed almost immediately on 
the route, refrigeration by mechanical means or with ice was not neces- 
sary. Those distributors who lacked this facility used cold-water tanks 
instead. 

In general, the pasteurizing distributor had more elaborate equipment. 
It consisted of a pasteurizer, bottle filler and capper (usually mechanical- 
ly operated), milk pump, sanitary pipe, a surface cooler to cool the milk 
after it came from the pasteurizer, and a surface cooler to cool the raw 
milk as it was milked. A few had ice refrigerators, but most pasteuriz- 
ing distributors had small refrigeration plants to cool the refrigerator 
rooms. The capacity of many of the compressors was large enough to 
enable the distributor to make all the ice he needed on the route. A brine 
tank and brine pump were standard equipment with most distributors 
who had a refrigeration plant. Usually the cooler had water in the 
upper coils and brine in the lower coils. Brine usually is necessary in 
the lower coils of the cooler for pasteurized milk in order to reduce the 
temperature to 40° F. or below. The small coolers for cooling the milk 
as it came from the dairy were operated by water pumped direct from 
the well. The well usually was located in or near the milk plant so that 
the water would have less chance of warming before it was used. In 
addition to the above-mentioned equipment, there were also a bottle 
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washer and sterilizer, a steam boiler, and miscellaneous equipment such 
as bottle brushes, steam hoses, and the like. The milk was pasteurized 
in the morning, bottled, and held in the refrigerator room until the fol- 
lowing morning, when it was delivered to the customers. The bottles 
usually were washed after the pasteurizing and bottling was done and 
after the delivery man returned from the route. 

The milk room of many distributors of raw milk was no larger than 
the milk houses on farms where the milk was sold to country plants. 
Many of the raw-milk distributors formerly sold to country plants and 
were able, with little remodeling, to continue to use the same milk house. 
The average depreciated value of buildings was $535 per distributor for 
the 41 distributors of raw milk (table 19). | 

The average building investment of the 51 distributors of pasteurized 
milk amounted to $1348 per distributor. Since three of these men did 
not operate plants, the average investment of those who did was about 
$1432. The buildings were generally of frame construction with con- 
crete floors and fireproof roof. In some instances the milk plant was 
connected directly with the cow barn. Such an arrangement, though 
frequently not permitted by the local board of health, usually makes for 
a more economical use of labor. 

The investment in accounts receivable amounted to $2.50 per quart of 
daily sales for the distributors of pasteurized milk, as compared with 
$1.75 for the distributors of raw milk (table 19). Many of the small 
pasteurizing distributors who have recently changed from selling raw 
milk to selling pasteurized milk have been forced to obtain a larger vol- 
ume of sales in order to offset the additional cost of pasteurizing. Be- 
cause of this pressure to get business, some of these distributors have had 
a very liberal credit policy. 


FicuRE 9, MILK PLANT OF A PASTEURIZING DISTRIBUTOR WITH A SMALL VOLUME OF 
BUSINESS 
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Ficure 10. MILK PLANT OF A RAW-MILK DISTRIBUTOR 


The average depreciated value of delivery trucks and automobiles 
amounted to $233 per distributor for the raw-milk distributors and $617 
for the pasteurizing distributors (table 19). Because of the difference 
in volume of business, there was little difference in the investment per 
quart in trucks and automobiles for the two groups of distributors. The 
average value of 114 milk trucks amounted to $367 per truck. The value 
of trucks operated by pasteurizing distributors was higher than that of 
the trucks operated by the raw-milk distributors because, generally, they 
used larger and more expensive trucks and bought new trucks more often. 

The investment in bottles, bottle crates, bottle caps, and cans used for 
wholesale milk deliveries amounted to an average of only about 40 to 50 
cents per quart of daily sales for the two groups of distributors. The 
distributors of pasteurized milk usually had about four sets of bottles 
and two sets of cases. Because raw-milk distributors did not have to 
hold the milk for a day in the cooler, they had fewer bottles and usually 
only one set of cases. The investment in milk cans was relatively small 
for both types of distributors. Most of the milk cans were considered 
as equipment for the farm end of the business. 

As previously stated, the actual purchase price of many of the items 
of plant and equipment would be considerably higher than the values 
given. In addition to the investments discussed, there is also a cash re- 
serve necessary in order to keep the business running smoothly, but no 
information was obtained concerning the amount of cash balance carried 
by the distributors interviewed. 

The producer-distributors have a considerable amount of money in- 
vested in good will. Estimates obtained from 65 distributors placed the 
good-will value of their businesses at $1893 (table 21). The average 
daily volume of these 65 distributors amounted to 369 quarts of milk 
equivalent. On the basis of daily sales, the good-will value of these 
businesses amounted to about $5.00 per quart. Thirty-seven of the dis- 
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FIGURE bike PASTEURIZING PLANT OF THE DISTRIBUTOR WHOSE BARNS ARE PICTURED IN 
FIGURE 6 
The milk plant and the garage are attached to the barn 


tributors interviewed had purchased milk routes, and, in some instances, 
the entire business of a small distributor. The nef cost of good will, 
after deducting from the purchase price the estimated value of equipment 
purchased with the business, amounted to $1024 per distributor, or about 
$3.50 per quart of milk equivalent. The good-will values, based both on 
estimates and on actual purchases, were lower for the distributors of 
raw milk than for the distributors of pasteurized milk. The good-will 
values are an indication of the cost of getting established in business, in 
addition to the necessary investment in physical facilities. Thus the 
good-will item may represent the actual cost of good will purchased or 
the estimated cost of gradual acquisition of customers. 

The producer-distributors in the upstate New York areas had consid- 
erably more capital- invested than had those in the Long Island area. 


TABLE 21. VaALuEs oF Goop WILL FOR A SELECTED NUMBER OF 
PRODUCER-DISTRIBUTORS, 1935-36 


Distributors | Distributors All 
Item of raw milk | Of pasteur- | distributors 
ized milk 
Data based on operator’s estimates: 
NSN DET OF StiInA tes ODtAITIOU 506.4. 5 acyo cc's da baw eos be eive Pf 38 65 
Estimated good-will value per distributor (dollars).......... E 708 2,734 1,893 
Daily volume of business (quarts milk equivalent).......... 163 615 369 
Estimated good-will value per quart (dollars).............. 4.34 iyotal ‘ayy hs 
Data based on actual purchases: 
Number of distributors buying business...............-005 12 25 37 
SOCOM DOL CIBETI GOL (OOLUGLB) 3:66: xk slavie. ven vs ties we 456 1,896 1,429 
Value of equipment included in purchases (dollars).......... liv 615 405 
POG CORD OL POGG Will (Collars). fi oo. cia dads eden sh danas 279 1,381 1,024 
Daily volume of business (quarts milk equivalent).......... 168 354 294 
Good-will cost per quart (dollars) ........0..cccccecccecs 1.66 3.90 3.48 
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FIGURE 12. PASTEURIZING PLANT THAT WAS CONVERTED FROM A RAW-MILK PLANT 


The cement-block building was formerly the raw-milk plant; the frame addition was built to 
make room for pasteurizing equipment and a new refrigerator plant. The original building is now 
used as a boiler and storage room. The owner of this plant had too large an investment for the 
volume of milk handled 


This difference in the capital invested per producer-distributor in the 
different areas is largely a reflection of the proportion of raw-milk dis- 
tributors operating in each area and of the volume of business of the 
distributors in the area. The smallest total investment was found in the 
Long Island area, and the largest total investment in the central New 
York area. Ona per quart basis, the smallest investment was found in 
the Capital District, and the largest in the central New York area. 


Cost of changing a raw-milk plant to a pasteurizing plant 


Forty-seven of the 51 pasteurizing distributors included in this survey 
had changed from raw milk to pasteurized milk. Of this number, 19 had 
made the change in preparation for selling pasteurized milk during the 
year 1935. Data were obtained from 33 of the distributors that had 
made the change recently. The cost of purchasing and installing the 
added equipment necessary for pasteurizing milk amounted to about 
$1900. Of this amount, $732 was for the purchase and installation of 
the pasteurizer and thermometers, $265 for coolers, milk pump, and sani- 
tary pipe, $484 for refrigeration equipment, $141 for bottle capper and 
filler, and $290 for other incidental purchases. The 21 distributors from 
whom data were obtained on the costs of changing the building from a 
raw-milk to a pasteurizing plant spent about $1000 in addition to their 
own labor. About three-fourths of this was for materials, and about 
one-fourth for labor hired. The labor charge would be 50 per cent or 
more of the total if the operators had hired all of the labor. With city 
wages still relatively high as compared with farm wages, many of the 
producer-distributors found it economical to hire as little labor for build- 
ing as possible. Some of these distributors have constructed their own 
cold ‘rooms. One very satisfactory and inexpensive cold room was 
made out of cement blocks and three layers of fiber board with an air 
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space between each layer. The work was done entirely by the operator. 
The total cost for materials was about $100. 

The cost of changing to pasteurized milk entailed more expense for 
the small raw-milk distributors than for the larger ones because the in- 
crease in volume necessary to operate a pasteurizing plant efficiently made 
it necessary to replace much of the old equipment and increase the size 
of the building previously used. In many cases it was necessary to put 
up a new building. The raw-milk distributor with less than average 
volume should thoroughly consider the possibility of hiring his process- 
ing and bottling done before deciding to install pasteurizing equipment. 

Some of the distributors found it necessary to purchase a larger truck 
in order to distribute the larger volume of milk handled after the change 
from raw to pasteurized, but no data were obtained on the costs other 
than those of changing the plant from a raw-milk plant to a pasteurizing 
plant. 

OPERATING CosTS?® 


Summary of costs by departments 
The total cost of handling, processing, and distributing milk by the 


92 producer-distributors during a 12-months period in 1935—36 amounted 
to approximately 4 cents per quart of milk equivalent (table-22).-" One- 


TABLE 22. Cost oF HANDLING, PROCESSING, AND DISTRIBUTING MILK 
BY 92 PRODUCER- DISTRIBUTORS, 1935-36 


Cost Amount per Amount Proportion 

classification distributor per quart* of total 

Dollars Cents Per cent 
Rebar ed eget ord Sus eri a ee es oie gd ay 1,907 1.50 37.2 
GCartaieeten eed eae Pe eS 346 0.27 6.7 
GINA Aer OClIVETY hic, oa a bh ded oo 6k 3 5 2,569 2.02 50.1 
PWM MUETORAVG? i Ge. er oe 306 0.24 6.0 
BS oN tale 0 EN a 6 Ro. | Oe 5,128 4.03 100.0 


*Computed on the basis of milk equivalent of milk, cream, and other products. Whole milk constituted 
about 80 per cent of the total volume. 


half this expense was for selling and delivery costs, which include the 
direct truck and labor cost for delivery, and other items, such as bad 
debts, advertising, licenses, and permits. These items of expense 
amounted to $2569 per distributor, or about 2 cents per quart of milk 
equivalent sold. 

With the exception of container costs, all of the expense of handling 
and preparing the milk for sale, from the time it was received in the milk 
room until it was taken out of the cooler and set on the delivery truck, 
was Classified as plant expense. Items-of expense so classified amounted 
to $1907 per distributor, or 1.5 cents per quart of milk Sold, and con- 
stituted slightly more than one-third of the total cost of distribution. 

Container costs include the expense for bottles, bottle caps, bottle crates, 
and milk cans used for wholesale bulk delivery. These items amounted 


*Operating cost is made up of all costs of doing business other than the product cost. The cost of doing 
custom work for others, such as bottling and pasteurizing, is included. These costs are made up of direct 
cash outlays as well as non-cash items such as unpaid labor, depreciation, interest on the investment, and 
the like. Interest on total investment was calculated at 5 per cent. Unpaid labor was charged at the 
estimated cost of an equivalent amount and quality of hired labor receiving similar privileges. 
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to $346 per distributor, or about one-fourth cent per quart of milk sold. 

General administrative expenses for bookkeeping, office supplies, legal 
work, and operator’s management, and the like, amounted to $306 per 
distributor, or about one-fourth cent per quart of milk sold. 


Differences in operating costs for raw-milk distributors and pasteurizing 
distributors 


The foregoing cost figures are averages for both producer-distributors 
selling raw milk and pasteurizing distributors. On a quart basis, there 
was little difference between the costs of the two types of distributors. 
The total cost per quart was 0.4 cent less for distributors selling pas- 
teurized milk than it was for distributors selling raw milk (table 23). 


TABLE 238. Cost or DISTRIBUTION CLASSIFIED BY DEPARTMENTS, 41 DISTRIBUTORS 
SELLING RAW MILK AND 51 DIsTRIBUTORS SELLING PASTEURIZED MILK, 1935-36 


NS __—__—________—____—___ TTT ine 


41 distributors 51 distributors All 
Cost classification of raw milk of pasteurized milk distributors 
CPSC a at SMe | AV As Cie ac NU a SO EON 
Amount per distributor 
Dollars Dollars Dollars 
J EAR oie Sea aeaeeain § cache hcg Oa nen ORL BOLO Ice 960 2,669 1,907 
ORBEA IEE AIM ahe Rie iiinears smd pian pow S's Bos 197 465 346 
Selling and delivery...........+esee eee 1,501 3,427 2,569 
Administrative ls sw... 0s svc wane eh ees Liz 414 306 
LER a ert atari aS Dark ewe SHG 2,830 6,975 5,128 
a a a a ea IES eer en ER A ECLA AA ALLA OA 
Amount per quart 
oat : 
Cents Cents Cents 
iP hy tre tLe ene ae ee ey Cad eae 1.48 1.51 1.50 
Container... sce cece eee t rece eee 0.30 0.26 0.27 
Selling and delivery......--++++se+eeee> 2.31 1.94 2.02 
Administrative... ccc csc e edie en ese ees 0.27 0.238 0.24 
Wo yacl ites Gam ken thle enh Rk re aoe ec ast 4.36 3.94 4.03 


Practically all of this difference was due to the higher delivery cost of the 
raw-milk distributors. Pasteurizing distributors had the advantage of 
a larger volume per route. The additional expense of the pasteurizing 
distributors for plant equipment and labor for pasteurizing, was entirely 
offset by the increase in efficiency due to handling a much larger volume 
of milk, The total cost per plant for pasteurizing plants was two and 
one-half times that of the raw-milk plants, whereas the volume was 2.7 
times larger than that of the raw-milk plants. As a result of using more 
labor-saving devices such as mechanical bottlers and bottle washers, the 
pasteurizing plants required less labor per quart of milk processed than 
was used in the raw-milk plants. 

When a producer-distributor installs pasteurizing equipment, it is nec- 
essary for him to build up a larger volume of business in order to keep 
his plant costs down to a reasonable rate per quart. He may continue 
to operate only one route for distributing the larger volume of milk, and 
this will result in more efficient use of delivery labor and equipment, 
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Summary of costs by type of expenditure 


When all the costs for the entire distribution enterprise are classified 
by type of expenditure, labor is found to be the largest single item of 
expense (table 24). This amounted to a total of $2359 per distributor, or 


TABLE 24. ANALysis oF Costs By TYPE OF EXPENDITURE, AND BY DEPARTMENTS, 
92 PRODUCER-DIsTRIBUTORS, 1935-36 
—KX60006—6—600—$0O0o—TNR030R Seo 
Selling and | Adminis- 
delivery trative Total 


ee a ee ee 


Amount per distributor 


Type of expenditure Plant Container 


Dollars Dollars Dollars Dollars Dollars 

[eee eS SRC: ee ee meen 839 ex 1,300 220 2,359 
Supplies and purchased services....... 465 338 430 86 1,319 
Depreciation and repairs... ......32... 387 he 320 ie 707 
Tritereste tah CTR Oo fib 130 8 64 “ 202 
1 an an aoe er ee ee cr a eT 16 on 89 * 105 
TEMPO NOR EA wk sales oa mc ook Sek 16 ire 50 * 66 
General Gxmenses «cost. bey ae ea 54 316 370 

NGS GRE ERE a 5 aie Uomo 1,907 346 2,569 306 5,128 


Cents Cents Cents Cents Cents 

PENS MS o's Ra wg Soda ad 0.66 Ves 1.02 0.17 1.85 
Supplies and purchased services....... 0.37 0.26 0.34 0.07 1.04 
Depreciation and repairs............. 0.31 fe O25 928 met 0.56 
PRE CRE MRE ce gee rok eee ie ok eS 0.10 0.01 0.05 *® tT 0.16 
ASO Ry 2 Cie Oe ae A RRR eee re Rae 0.01 ae 0.07 T 0.08 
Daan ee welt, Weak oe tae I 0.01 Hoe 0.04 T 0.05 
ES@QOTAL MRPICNGES 2 oo oy pos kc OE bos we 0.04 0.25 0.29 

SD ETOAC SS seem A | Gla INERAS OTIS 8 Mlbedaeaa ag > 1.50 0.27 2.02 0.24 4.03 


*Less than 50 cents. 
tLess than 0.005 cent. 


nearly 2 cents per quart of milk equivalent. The total amount of labor 
used during the year amounted to 6213 hours per distributor. This was 
equivalent to the time of two men, each working eight and one-half hours 
per day fora year. Of the total labor, 57 per cent was hired, 28 per cent 
was performed by the operator, and about 15 per cent was performed by 
other unpaid family help. The amount of labor used on the route was 
more than half the total labor employed. 

Supplies and purchased services were the next most important kinds 
of expenses, amounting to an average of $1319 per distributor, or about 
I cent per quart. This includes such items as coal, washing powder, 
gasoline and oil, bottles, bottle caps, office supplies, and the like. 

Depreciation and repairs for plant equipment and buildings amounted 
to $387 per year. The depreciation and repairs on the trucks and auto- 
mobiles was about the same as that for the plant equipment and buildings. 
Total depreciation and repairs amounted to $707 per distributor, or about 
one-half cent per quart of milk equivalent sold. 

Interest was charged on buildings, equipment, and supplies at the rate 
of 5 per cent per year on the average value, and amounted to $202 per 
distributor for the year. 

Taxes amounted to $105 for the year. The prorated share of the total 


‘ 
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farm taxes was charged to buildings, based on: the value of the buildings 
in relation to the total value of the farm. No taxes were charged on the 
equipment, except for trucks and automobiles. In this case the license 
fees were classed as taxes. Other items included were State and munic- 
ipal license fees, and the State publicity tax on milk sales. 

Insurance premiums amounted to $66. This included building and 
equipment insurance, boiler insurance when carried, and automobile and 
truck insurance. 

Other expenses were classified as general expenses, and amounted to 
$370, or about one-fourth cent per quart of milk equivalent sold. 


Analysis of plant costs 


Labor. Wages were by far the most important item of plant costs, 
amounting to almost 0.7 cent per quart of milk sold (table 25). Wages 


TABLE 25. ANALYSIS OF PLANT CosTs FOR 92 PRODUCER-DISTRIBUTORS, 1935-36 


: . 41 distributors 51 distributors of All 
Cost classification of raw milk pasteurized milk distributors 
Amount per distributor 
ee ee bee. See rae ee er as 
Dollars Dollars Dollars 
VE crea eC ee a eR 529 1,089 839 
Use of equipment..........-++ essere 141 649 422 
Heat, light, power. ©.......-.--.-+ee ee 122 430 293 
DUPPIES ers, ee cs sepa a sie ce siefobiee ole 86 241 172 
Useotbuildiigs. ....tel. 6... ce Paes ewes 67 175 127 
ATIRO Riereserie oc kare eo eimtccen es eLeresotes 14 85 54 
ARS Lex hens i See gas woke Sane sO & Gree 959 2,669 1,907 
EE CE) De ne ee ee ee 
Amount per quart 
ee eee es ee eee ceri ceen le re 
Cents Cents Cents 
PO ete ce so. 0.82 0.62 0.66 
Use of equipment... ... 6.2... eee ee eee 0.22 0.37 0.33 
Heat, light, power... .....- see ee eee eens 0.19 0.24 0.23 
SUPPES de 6 ov cee eee ha swe ee 0.14 0.13 0.14 
LOLseiropelenbblahbeteeya m seuina Wake mo atom? Ort dla eis 0.10 0.10 0.10 
Pe ees ec qu oo eT Oe Pane Eee kere Ce 0.01 0.05 0.04 
AN ey cc ea? eee eee Oe ee Role stem acme 1.48 1b) 1.50 


*Includes payment for hired pasteurizing, water rent, etc. 


made up a larger percentage of the total plant expense and were a greater 
amount per quart for the raw-milk distributors than for the pasteurizing 
distributors. This probably is due to the greater amount of hand work 
and less use of labor-saving devices, such as mechanical bottlers and 
bottle fillers, by the raw-milk distributors. 

There was a total of 1550 hours of labor per plant for the raw-milk 
distributors, and a total of 3288 hours per plant for the pasteurizing dis- 
tributors (table 26). The pasteurizing distributors hired more of their 
work done than did the raw-milk distributors. With the larger enter- 
prise it usually was necessary to hire one full-time man to handle the de- 
livery route and one man to do the plant work and possibly to help some 
with the milking. In many of the raw-milk plants all of the route and 
the plant labor was performed by the operator and his family and the 
regular hired farm help. 
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TABLE 26. Amount, Cost, AND SOURCE OF PLANT LABOR, 92 
PRODUCER-DISTRIBUTORS, 1935-36 


ee 


Ttem 41 distributors 51 distributors of All 
of raw milk pasteurized milk distributors 

PrrepeCOSECCOlare) ai nie wrtacu ats ito 529 1,089 839 

Pete OUTS. © «ac. sseseeieiet. Ue tee, Ph 1,550 3,288 2,513 

Cost per hour of labor (cents)............ 34 33: oo 
Percentage of total hours of plant labor by: 

Cerner See SE act eee he es 37.1 19.7 24.3 

eheerramiit ely fb oe ee on ee, 13.0 14.1 

WEAPOC ONC UISe Foigak sot gin, FUE. os. ha 45.9 67.3 61.6 

Perea Race isaac ch ocho 55 LM keen crasots 100.0 100.0 100.0 


About two-thirds of the labor used in both the raw-milk and pasteuriz- 
ing plants was for washing bottles and cans and cleaning equipment and 
floors (table 27). The washing of bottles and cans was the more impor- 


TABLE 27. Usk or PLant Lasor, 92 PRODUCER-DISTRIBUTORS, 
NEw York STATE, 1935-36 


sss SSS 


Percentage of total hours of labor 


ia 41 distributors 51 distributors 
of raw milk Oo a ee 
mi 


Se ee | eit ae 
per PIOUUES ANG CANS ea janie cnet cs ee en 
Wieaming equipiment.and floors) sone ep 
Rao 9 EWE Slay Hapa onben ee gt eee er te a 


wee we 
0 Os 


Se er ete. ee et ca ea hk Ce a sane hy 
Eee ICS tase ds ee nie et Ry Re re oo ee ge 


SRS Se 
S| ORNS: Cam 


ae 
ie} 

ct 
» 

— 
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tant. Bottling required 28 per cent of the total labor in raw-milk plants 
and only 19 per cent in the pasteurizing plants. As previously stated, 
more of the pasteurizing distributors used automatic bottle fillers. The 
job of pasteurizing required about one-eighth of the total plant time. 
The person who had the responsibility of watching the pasteurizer usual- 
ly performed other duties, such as washing bottles and cans, while the 
milk was being held in the pasteurizer. Other operations performed in 
the plant, such as boiler work, cooling, separating, handling, and pack- 
aging by-products used about 10 per cent of the labor in both the raw- 
milk and pasteurizing plants. 

Plant equipment. Depreciation was the largest item of plant-equipment 
expense for both groups of distributors (table 28). This item amounted 
to an average of $255 per distributor, or 0.2:cent per quart of milk sold. 
The average depreciation rate was about 15 per cent of the inventory 
value of equipment in the plant. The average life of plant equipment 
was about 6 or 7 years. The equipment cost of the pasteurizing distribu- 
tors was about four and one-half times that of the raw-milk distributors. 

Heat, light, and power. The average annual charge for heat, light, and 
power amounted to $122 per year for the raw-milk distributors, and 
$430 per year for the pasteurizing distributors (table 29). Electricity. 
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TABLE 28. ANALYSIS OF Costs FOR PLANT EQUIPMENT USE, 
92 PRODUCER-DISTRIBUTORS, 1935-36 


ee 


It 41 distributors 51 distributors of wht 
iia of raw milk pasteurized milk distributors 
nee 
Amount per distributor 
ren nerve Deen nerrnecre 
Dollars Dollars Dollars 
BS TETRIS os la octane 8 RAO ONS woe 19 88 57 
Marini ai On Meier eee aust s ere eateries ees sa 2 34 20 
PEPreciatlON ois 6s os wales detente sc mets 88 389 255 
MISTI ATIC Seite ie ccueerbe le cous her ccaMarsteuaren es oe Tereliovet 2 1D 9 
TICES tele cic iac beetle choc cheueperanel-« Se elie'si,s 30 123 81 
FE tS de here ahichne rece riore whee CA aie wknd 141 649 422 
a na i ae 
Amount per quart 
Pee y eh See et ea 
Cents Cents Cents 
CSIP PODAINS 6. tka cine stewie sie de eos 80 ke 0.03 0.05 0.04 
Warinlanor sero ence es Melee s hee me homes * 0.02 0.02 
TIEMTECIATION. 06 05s) 5 eels le a snes go ores ws 0.14 0.22 0.20 
SUL ANTICS 6 casei Rie tate late io.e wie se ovehe Guerre: oay is 0.01 0.01 
TESTES Cera oe tare etal alia te ae eters ows 0.05 0.07 0.06 
MOEA eee ater ls cre leinrRte Ne ee Adis Oras 0.22 0.37 0.33 


*Less than 0.005 cent. 


TABLE 29. ANALYsIs OF HEAT, LIGHT, AND POWER CosTs, 
92 PRODUCER-DISTRIBUTORS, 1935-36 


eye eV Vee ol ee eee en Oe ee a er 
NN  ———— SSS 


Item 41 distributors 51 distributors of _ All 
of raw milk pasteurized milk distributors 
i ae ct ca aban Med baal ls Aas 
Amount per distributor 
ye Dollars Dollars Dollars 
BI BEETICIEY Oe CNTR ERS ON ree es TS 44 218 141 
FoheH ite ght OR CE Re EC aie Rs Rees ag 39 i73 113 
(Ohm ers cee el bel Oe Fie. eRe Fee ot HOE OR RT on ae 39 39 39 
HOURS Ce CRE etree le. s Woe SIN NC BNE 122 430 293 
sneha anil Seth Sega meh cecil dilettante aaa 
Amount per quart 
ae eR RENN Ce EPR Tee RRM See 
ei Cents Cenis Cents 
PROCHICNT es ec kon hes ss Wok se Oe was 5 oaks 0.07 0.12 0.11 
Oa eric UNG KS bi s'e Fh ele NuITe Sis sy 0.06 0.10 0.09 
CEASE TUG cect ak 0s Fae UR oe RATE wings v0 0.06 0.02 0.03 
LOCAL « Vhs cho ls Sy ee eees +. 0.19 | 0.24 0.23 


was the most important item, amounting to $44 for the raw-milk distribu- 
tors and $218 per year for the distributors of pasteurized milk. Electri- 
cal pasteurizers were used in four of the plants. This increased the con- 
sumption of electricity and decreased the consumption of coal. The aver- 
age expense for coal was $113. This ranged from an average of $39 for 
the raw-milk distributors to $173 for the pasteurizing distributors. Of 
the 41 raw-milk distributors, 28 were using coal to heat water. These 
distributors used about six and one-half tons each, at a cost of $9 per 
ton. The 44 pasteurizing distributors with coal-burning steam boilers 
used 25 tons each, costing about $7.75 per ton. Three distributors were 


aera 
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using oil burners and one was using illuminating gas in the steam boiler. 
It was the opinion of these men that coal was cheaper than oil or gas. 
The oil burners also added to the equipment cost. 

Supplies. Washing powder was the largest item of plant-supply ex- 
pense; it amounted to about $21 per year in the raw-milk plants and to 
nearly $50 per year in the pasteurizing plants (table 30). Ice was more 


TABLE 30. ANALysIs OF PLANT SUPPLY Costs, 92 PRODUCER-DISTRIBUTORS, 1935-36 


: . 41 distributors 51 distributors Al 
Cost classification of raw milk of pasteurized milk distributors 
Amount per distributor 
Dollars Dollars Dollars 
POGMIALG BY SUG fin 65 eel el cao ca if 88 52 
Orange comtenttate: ..)'f0 2405 wou lee fa Shes 15 8 
Signe powder nce a eee 21 47 36 
Pee bac. Svs Becht RO ones 60 bahia 38 8 21 
PONS, Domes, PIOVESR: << vas ou cee eh wie 4 9 a 
WHRCCMAMEO AE TS vay kb oes slow Coes ea 16 74 48 
Ye ey Perma tae ce 2 + Tyee ones 86 241 V2 
Amount per quart 

Cents Cents Cents 

PRET is) fo) Coy Nay 0 6 Re ane an ee ee 0.01 0.05 0.04 
CPASEG POUCEIITALE «6c. bcc cea d edo ce 0.01 0.01 
GE OWOER ee Ccs ts fe eee ee 0.03 0.03 %& 0.03 
DEE Pare dod as hana ARMORED Fee a 0.06 SY 0.02 
PAS GG es SVC sg fy eas yn St Sie a te 0.01 aie 0.01 
Wa Nea a hs pee 4 ed eee 0.03 0.04 0.03 
Ne ON ie Ee eee, Lae i Se ee 0.14 0.13 0.14 


*Less than 0.005 cent. 


important in the raw-milk plants because of the absence of mechanical 
refrigeration. Other supply items were chocolate syrup, orange concen- 
trate, aprons, boots, gloves, and the like. 

Buildings. The total building expense amounted to $129 per year per 
distributor (table 31). Of this amount, the expense for repairs and de- 
preciation to buildings was $55, or 0.04 cent per quart of milk equivalent. 
This item was about three times larger for the pasteurizing plants than 
for the raw-milk plants. Interest on the building investment amounted 
to $49 per distributor per year. 


Analysis of container costs 


Expenses for bottles, caps, bottle crates, and milk cans make up the 
total cost of $346 per distributor, or about 0.03 cent per quart of milk 
equivalent sold. There was little difference in the container cost per 
quart for the raw-milk distributors and for the pasteurizing distributors. 

Bottles. Most of the containers for milk were glass bottles bearing the 
distributor’s name. Ina very few instances, no name was placed on the 
bottle. Store bottles were not generally used, and in only a few markets 
were bottle deposits required. 

Savings of considerable amount could be made in wholesale distribu- 
tion if a bottle deposit were charged on all bottles used in store trade. 
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TABLE 31. ANALYSIS OF Costs FOR BUILDING USE, 
92 PRoDUCER-DISTRIBUTORS, 1935-36 


It 41 distributors 51 distributors _ All 
lary of raw milk of pasteurized milk distributors 
Amount per distributor 
Dollars Dollars Dollars 

GIR AVERS eek bonne ne eee ea Re tal 35 24 
Marine albOr sercitse scence one eaieea tie elote menial 2 25 1S 
Wepreciationicns «+s «- ' Spe eettem els ae == 11 19 16 
Tel ranlee mse ents bree oh aie hae isne eye ker a 11 7 
BROS MIE eet me Binney Sucperave oGeietere aie acl e re 8 23 16 
GaN KS CEU R rons OME AS C, Om pI eC RORY ORT ACRES CR ONCE 27 67 49 
RET Ce eee esa te tos geush yates tule toy suruoke fogaueosene 5 2 

dey NL cram i rey a nan 67 180* 129t 

Oye tS a pope be > a SA eS ec 
Amount per quart 
Ne a eee 
Cents Cents Cents 

GASH TEPAITS He occu elt sis sie << RRS wane noes 5 0.02 0.02 0.02 
IR aR EW Sol eames) Wate oy Weny acne eee oe aera oe t 0.01 0.01 
WDEDTECIAIION. << at ne es eee Sh ewe Oe os 0.02 0.01 0.01 
SUA TICO cope cick ah re eee lae bi cies Sree opr ome te 5 0.01 0.01 
ARE ei sccasty he RRP ED CRIN ea hae PRC OOOO 0.01 0.01 0.01 
TALES tie kcac avcloticse scohousiiaehe) ci tuck emote reteuc nei 7 0.04 0.04 0.04 
RTT na ota one etic hee ahcallareieve eine (eer ere acre 0.01 Ree z 

ANoltst| Une eA at) arr ce OEE ae 0.10 0.10 0.10 


LN 
xi this amount, $175 was charged to plant expense and $5 to delivery expense for space used to store 
trucks. 
tIncludes $2 per year which was charged to delivery expense. 
tLess than 0.065 cent. 


Many of the pasteurizing distributors were using the pyro-glaze bottle, 
which costs $10 to $11 per gross for the quart size. Most of these dis- 
tributors believed that the advertising value of these bottles and their 


FicurE 13. MILK ROOM OF ANOTHER PASTEURIZING DISTRIBUTOR 


More than 2000 quarts of milk a day were pasteurized and bottled in this plant, The distribu: 
tor did a large amount of custom work to reduce his plant costs 
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effect in reducing bottle losses were sufficient to more than offset the 
added cost. One distributor used paper containers for wholesale sales 
of cream to stores. In no other instances were paper containers used. 
The expenditure for bottles purchased or used from inventories, plus 
the cost of bottles returned from the bottle exchanges, and interest on 
the investment in bottles, amounted to $189 per distributor (table'32)77 An 


TABLE 32. ANALysIs oF CONTAINER Costs FoR 92 PRODUCER-DIsTRIBUTORS, 1935-36 


Cost | 41 distributors 51 distributors All 
classification of raw milk of pasteurized milk distributors 
Hit ak a eae a Se ee es ee ee 

Amount per distributor 


ee eee ee eee 


Dollars Dollars Dollars 
GEG ek Dense tgs. shee ee er ee 100 261 189 
BORE GANS Le dei ot oe oct Wee a ee 90 172 136 
BOLUGCIALeS yc oc ieee te Ul 28 19 
Cate Fe ec TL ee pS T 4 2 


ROCANS Sear, Seren, era e eee 197 465 346 
a ie a es PO EO Re 


Amount per quart 


Cents Cents Cents 

Boilie expense... ar ec un 0.16 0.15 0.15 

BObite came ams. oat oe eh oe 0.13 0.10 0.11 

TEGO CAUCE ce ras ee ca de 0.01 0.01 .. 0.01 
Cerise rea. ST Ses ao Na ee ae t t 

OMRC Reto eeu an Tn so Dee 0.30 0.26 0.27 


sso ee 


*Expense for cans for milk sold in bulk. 
TLess than 50 cents. 
Less than 0.005 cent. 


average of 21 gross of bottles costing about $8 per gross was used. The 
loss and breakage, therefore, were about 8 bottles per day in addition to 
the bottles recovered through the bottle exchanges. Fifty-eight of the 
92 producer-distributors patronized bottle exchanges at a cost of about 
$2.30 per month. An average of nearly 330 bottles of all sizes were used 
daily in distributing 347 quarts of milk equivalent, the average volume 
for all distributors in the study. Since 8 bottles were lost or broken on 
the average for each 330 delivered, the average life of a bottle was ap- 
proximately 40 trips. Most of the small distributors were personally 
acquainted with their customers and lost very few bottles. 

Bottle caps. Plug-style bottle caps were generally used by the pro- 
ducer-distributors interviewed in this study, but premium grades of milk 
usually were put up with the more expensive hood, or lip, cap. A few 
distributors were using aluminum caps, but thought they were expensive. 
Also there were a few complaints that these caps had a tendency to leak, 
particularly when the milk warmed up after it was taken out of the cooler. 

On the average, 158,000 caps, costing about 85 cents per thousand, were 
used per distributor per year. The cost of caps varied from 50 cents to 
$1.00 per thousand for plug caps, and from $2.50 to $2.75 per thousand for 
the hood, or lip, caps. The use of the more expensive cap increases the 
cost of a quart of milk about one-fourth of a cent. The total cost for 
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bottle caps amounted to $136 per distributor per year, or about 0.1 cent 
per quart of milk sold (table 32). 

Bottle crates. An average of about 50 bottle crates, worth about $1.00 
each at depreciated values, were kept by the distributors interviewed. 
An average of 11 crates, costing nearly $2.00 apiece, were purchased 
during the year. The total cost of bottle crates, including interest on 
the investment and crates purchased less inventory increases, amounted 
to an average of $19 per distributor per year (table 32). 


Analysis of selling and delivery costs 


Labor. Selling and delivery costs, which constituted half of the total 
cost of distribution, were about half made up of labor charges (table 33). 


TABLE 33. ANALYSIS OF SELLING AND DELIVERY CosTs FOR 
92 PRODUCER-DISTRIBUTORS, 1935-36 


a ee 


Cost 41 distributors 51 distributors All 
classification of raw milk of pasteurized milk distributors 
Pee ise Caer) Le EE ee re ee ee me ESTEE 
Amount per distributor 
Dollars Dollars Dollars 
fit 28 Sti aa a a aires a kana ee oS eb 780 1,719 1,300 
PACE en is > NG ws ise ow tee HSS 436 1,047 775 
NA HOINODULEE «Sik cre creme eee ticeteeusue eis eaens 25 6 47 
Pe We creks e. s Mk eae ate Ss kiee eS 169 436 267 
Licenses, permits, CtC.........c eee eeeees 39 73 58 
Interest on slow accounts. .........-.0-. 16 61 41 
LRP SUITE oes’ Wika, Wier home oe eu NRO ROI uRL is: 48 32 
COR RNS Gir ee Fe ease 6c WALLED Sr Nal OGS 23 30 24 
PL EET: iy WRN NA Sct & SMR OM cake * 39 22 
MIGUEL caus A Oe ioe TE See Os, Baa 1,501 3,427 2,569 
Pee eee cee es Se 
Amount per quart 
Cents Cenis Cents 
TOOL ea ethers etl ace Seta eG 0 Ole weit Rauete ts 1.20 0.97 1.01 
PNAC coax pe ea yojelens js We wit Wing Haye ayia we ae 0.67 0.59 0.61 
Arba hayackoy ents bes Git) Sire ery teste em gy EI Se fe ha a 0.04 0.04 0.04 
Bad debts. ........ ss eeee eee eee e eens 0.26 0.20 0.21 
Licenses, permits, €tC......... ec eeeeenes 0.06 0.04 0.05 
Interest on slow accounts. ......-+s+se+s 0.02 0.03 0.03 
PAV SPRING svn yA sie Chis whee tie nes A'S wie was 0.02 0.03 0.03 
TORU AL Nien ae Sh sade ka heh ea Pee 0.04 0.02 0.02 
ATUGCHES bes v.48 Re Swe SSR WN RS, * 0.02 0.02 
ETO TRE TMee ca ieclads aie CT aon SAB ON 2.31 1.94 2.02 


*Less than 50 cents. 

tLess than 0.005 cent. 
The amount of labor used for selling and delivery was about equal to 
one man’s work for 9 hours per day. Nearly 40 quarts. of milk equiva- 
lent were sold for each hour of labor spent in delivery and collection. 
With labor at 40 cents an hour, the labor cost for selling and delivery is 
about one cent per quart of milk sold. About 90 per cent of this labor 
was used in delivery operations and about 10 per cent for time spent in 
making collections, soliciting new customers, and in checking sales and 
collection records at the office. 

There is little difference between the raw-milk distributors and the 
distributors of pasteurized milk as to the cost of labor, but there is con- 
siderable difference in the source of the labor (table 34). The operators 
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TABLE 34. Amount, Cost, AND SOURCE OF SELLING AND DELIVERY LABOR, 
92 PropuUcER-DIsSTRIBUTORS, 1935-36 


Cost | 41 distributors 51 distributors All 
classification of raw milk of pasteurized milk distributors 

FROCARCOSt (Ollarsyay sea Cae he ees ae 780 1,719 1,300 

Bis SUG Raa oe PA 8 oR eC 2,018 4,329 3,300 

Cost per hour of labor (cents)............ 39 40 39 
Percentage of total hours of selling and de- 

livery labor by: 

RCRD are tome Me Rn ks a a 48.8 Palla 28.1 

Crenerrainiite Hel 26 cies ok les) eacle 11.6 15.7 14.6 

PASO TOPOS do asia chon cu steal ea wie 39.6 64.2 57.3 

ENGL ete HERG Ril naka Lege 8c ee Sere 100.0 100.0 100.0 


of the raw-milk businesses performed half of the delivery and selling 
work and hired about one-third done, whereas the producer-distributors 
selling pasteurized milk performed only one-fifth of the delivery and 
selling work and hired about two-thirds done. The remainder of the 
work was done by unpaid family labor. The operators of many of the 
small raw-milk businesses did all the delivery work themselves. In 
many cases, the son made the deliveries. This work, if paid for, was 
considered as hired and not as family help. | 

Trucks and automobiles. ‘Truck costs were next in importance and made 
up 30 per cent of the total selling and delivery costs. Trucks were 
driven an average of nearly 47 miles per day per distributor for delivery 
and collection purposes, at a cost of a little over 4.5 cents per mile. With 
an average of 347 quarts of milk sold per day, this amounts to approxi- 
mately 7 quarts of milk sold per mile of route. In addition, the oper- 
ator’s automobile was driven about 25 miles per week for delivery work 
and collection of milk accounts. 

The total annual cost of operating 114 milk-delivery trucks amounted 
to about $700 per year (table 35). Of this amount about 90 per cent was 
charged to the retail milk business and the balance was charged to the 
farm for such use as hauling feed and other miscellaneous work. The 
114 milk-delivery trucks on which detailed records were kept were driven 
about 15,458 miles per year at a cost of 4.53 cents per mile. An average 
of about 10 miles per gallon of gasoline was obtained for all the driving. 
With an average of 246 quarts delivered per truck per day the average 
truck cost was about 0.7 cent per quart. The largest items of expense 
were for gasoline, depreciation, and repairs. 

The trucks operated by the raw-milk distributors were cheaper, as is 
_ indicated by the lower inventory value. Since they were driven the same 
number of miles as were the 74 trucks operated by the pasteurizing dis- 
tributors, and since the total cost was less, the cost persmile was only 
3.67 cents. This compares with 5.01 cents per mile for the 74 trucks op- 
erated by the distributors of pasteurized milk. 

Most of the raw-milk distributors used trucks with uncovered express 
bodies so that the truck would be more useful for general farm work. 
Some of the larger pasteurizing distributors were also using express 
rather than closed bodies because they could carry larger loads of milk 
and the route man could deliver more rapidly. A few of the pasteurizing 
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TABLE 35. Truck EXPENSE FOR 86 PRODUCER-DISTRIBUTORS, 1935-36 


ee ee eee 
Sess EEE 


36 distributors 50 distributors 


Item of raw milk of pasteurized 86 distributors 
milk 

INtimbenmolstrucksauntatom cea nis cise tin © onc ietane 40 74 114 
Average value per truck (dollars).............-- 282 413 367 
Milesidniven per yeatarcdes ao cme cise nie atone 15,765 15,291 15,458 
Miles per gallon of gasoline...........+-.+++25- 10.5 9.6 9.9 
Total truck cost per mile (cents). . 3.67 5.01 4.53 
Per cent of total cost charged to milk distribution 77.4 94.2 89.3 
Average size of load (quarts daily).............. 165 290 246 
Cost per quart of milk sold (cents)*............. 0.74 0.68 0.70 
Average cost of operation per truck: 
Cash expenses (dollars): 

GASOMNE MRA. ure deaere See arene econ ans etna es 258.00 278.19 Ar gi Di Ff 

PRSOG IES pe ceee ak tra tne usistis oenOtea hahah s cn aie bie teks 84.58 135.00 117.31 

TERE sa LCT St ARN RS oR Se PRS EE Soe aioe 34.63 46.01 42.02 

Oulart Grease ae. Gains bie re a A ie ae ee ee 24.42 33.54 30.34 

ETC OTISS™ MONCH A cu Perd Abie tee cette s whahsd Ss thin sAsteneNS oe Doel 27.26 25.82 

AT OtHER e044 cs is Go Gee eh seca tar apc eles eae earns 4.42 17.73 13.06 
Non-cash items (dollars) : 

MG ONeS bet nin cn) fie a etal <3 ehaemtcees. wid wie eeeaeuoneneys 14.15 20.59 18.33 

PGEHTECIALION |. fist oye ene Bos « seldakisicedly 108.20 179.64 154.57 

PAMISOLUOE cw kcatios & Bhd x Skis bm areca eunies ee et 26.68 28.20 27.67 
‘otal expense (Gollass) «..sletas ais « tarttn Rie eet ak 578.23 766.16 700.23 


*Includes only milk sold on the route. 


distributors were using trucks built especially for retail delivery work. 
One of this type is shown in figure 15. The operation of a truck of this 
type is more expensive because of the high purchase price and because 
it does not carry so large a load as does one with an express body. Many 
distributors favor this type of body because it protects the load from the 
weather and also is easier for the driver to operate since he can drive in 
a standing position. 


Of the distributors interviewed, 36 were using their automobiles for 


Figure 14. DELIVERY TRUCK WITH A PANEL-TYPE BODY 
Except for the express body, this type of truck was used by most distributors for deliveries 
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FicurE 15. TRUCK BUILT ESPECIALLY FOR RETAIL DELIVERIES 


This truck, although convenient to use, is expensive to operate. The purchase price is nearly 
double that of the truck shown in figure 14 


some part of the distribution work. Five were using the automobile for 
regular delivery work. The other automobiles were used for special 
deliveries, collection work, and for work in connection with managing 
and overseeing the business. 

The average annual cost of operation of the 32 automobiles on which 
records were obtained was $405 per year, or 3.86 cents per mile (table 36). 


TABLE 36. AUTOMOBILE EXPENSE FOR 32 PRODUCER-DISTRIBUTORS, 1935-36 


8 distributors 24 distributors 


Item ofraw tile of pasteurized 32 distributors 
milk 
INDE Ona IteRMODIIGSss = se oe eed es 8 24 32 
Average value per automobile (dollars).......... PASS 306 298 
II POMS ISIC Ves Nia 9 (es aL ee gn 7,600 11,453 10,490 
Mites per gallon Of gasoline. 00... ee eee 12.0 14.2 13.8 
ehOtancost per tlle. (CENTS) fn yee ees. ess cake ehets 4.40 3.74 3.86 
Per cent of use charged to milk distribution...... 39.1 35.8 36.5 
Average cost of operation per automobile: 
Cash expenses (dollars) : 
(Beet 0s (ad Rh ae allie OP cee ren Prec RP or gE ne a 105.62 138.96 130.62 
RIDE Vee ete eee elo ter va) i Geve'at .'e ba OS 30.50 69.33 59.62 
Meee Re CELC™ Fe eee ee onnty unpey iMod) Mee w ela e aes 41.50 Sila 33.78 
ieee thee PEASE a2 5: Haye ioe somap Phare ial a augns. ae Gos ares 13.75 24553 21.69 
UGE. 2S ABs Ste LR he sae etc ay me nea ile te: 14.87 15.50 
PUNCIEMEE pets tule. PRON bo TRS. re aeg ROSES AGES 3.58 3.38 
Non-cash items (dollars) : 
ASRS 2 ye Scie Bip de a ea oe es ee, Fee Se een 13.75 15.29 14.91 
PIECE. Rot iris eked a cele ols 4 ee RY 93.75 108.71 104.97 
fe PUR ae a ea Te Se en a 2 a 15.38 2175 20.16 
MipReere me etioey (CLONLATS) jlo alae a lebd ot ei wiaim s winded es 334.38 428.03 404.63 


The largest items of expense were for gasoline, depreciation, and repairs. 
These automobiles were driven an average of 10,490 miles per year and 


es 
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averaged 13.8 miles per gallon of gasoline. Thirty-six per cent of this 
use was charged against the milk-retailing business. 

Bad debts. The loss on bad debts amounted to $267 per distributor per 
year (table 33). With the average selling price of 10.78 cents per quart 
of milk equivalent, this amounted to a loss of 634 quarts a day out of total 
daily sales of 347 quarts. 

The four items, labor, truck, automobile, and bad debts, made up 93 
per cent of the cost of selling and delivering milk. Other items such as 
licenses and permits, state publicity tax, interest on slow accounts, ad- 
vertising, ice, and the like, constituted less than 7 per cent of the selling 
and delivery costs. ; 


Analysis of administrative costs 


Items which did not fit into the three major classifications of plant, 
containers, and selling and delivery expense, were classified as adminis- 
trative costs. Here again, labor was the most important item. About 
400 hours, or a little more than an hour per day, was required in book- 
keeping and general overseeing of the business. This amounted to $220 
per distributor, or 0.17 of a cent per quart of milk equivalent sold (table 
37). The average cost of administrative labor was 55 cents per hour. 


TABLE 37. ADMINISTRATIVE Costs FOR 92 PRODUCER-DISTRIBUTORS, 1935-36 


Teas 41 distributors 51 distributors _ All 
of raw milk of pasteurized milk distributors 
Amount per distributor 
Dollars Dollars Dollars 
DMR ete ey era cit hate Wiehe Bt wahix. 5 Xda ws ook 125 297 220 
PEC OUGIC FN Tae bias we MERA ER a.) o Le wets 30 48 40 
WIRE BUD ORES, <6 bd d esl ce Whee 6 OE Li 40 29 
FIV CIEL fo 5 He, reds hae LI Oe ace Oo gh * 29 Av 
ME SAN ane a ©. vos Scan chai hd ts BUA LRRIOAN tht de ot 172 414 306 
Amount per quart 

Cents Cents Cents 
AAs Dace eS Ns ow Ri Gk wate 0.19 0.17 0.17 
Telephone. oe awit neh: 8 wisiev a dlal 3h earns 0.05 0.03 0.03 
COTO BUIOIIOR seeks ble oe ch ON woe « Cheats 0.03 0.02 0.02 
PURE CIRTIOE ae We se Sit Rincon Pe CAR wd LEA a 0.01 0.02 
ROMA a Atk aews ote Wie ere: CW Nexieare ic WR hen 0.27 0.23 0.24 


*Less than 50 cents. 
tLess than 0.005 cent. 


This was somewhat higher than for plant or delivery labor because more 
of the work was performed by the operator and less by hired labor 
(table 38). The larger distributors hired bookkeepers to do the office 
work, but in the smaller businesses most of this work was done by the 
operator and his family. ; 


Cost differences by areas 

There was considerable variation in costs for producer-distributors 
situated in the several areas. ‘Total costs per quart ranged from slightly 
more than 3 cents per quart for the Capital District, to slightly less than 
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TABLE 38. Amount, Cost, AND SOURCE OF OFFICE AND ADMINISTRATIVE LABOR, 
92 PRODUCER-DISTRIBUTORS, 1985-36 


Tea 41 distributors 51 distributors All 
of raw milk of pasteurized milk distributors 
Total.cost ot labor (dollars)... ..2..47..2:. 125 297 220 iy: 
MotalnGursomlabot tes hnteeteaw.« aie sides 234 534 400 
Cost per hour of labor (cents)............ 53 56 55 
Percentage of total hours of administrative one cha 
labor by: 
MDCLEGOE Ss cucutes «eee ke ce ees quid 62 48 51 
yee (asi DOM: xc PR cue 19 23 0), 
EPEC DELSONS .haise cite Se ome eeeee Soe) ss 19 29 27 
RRO Callie Weak bor echt net anor 100 100 100 


TABLE 39. OPERATING COSTS PER QUART OF MILK EQUIVALENT, CLASSIFIED BY DE- 
PARTMENTS, FOR 92 PRODUCER-DISTRIBUTORS IN FouR MARKET AREAS, 1935-386 


Tacs James- Central Capital Long All 
town New York District Island areas 
Numbemot distributors... .. semis «. Dave 28 15 22 92 


Average daily volume (quarts)........ 368 | 366 461 221 347 


Amount per distributor 


Dollars Dollars Dollars Dollars Dollars 
Platte et is Pere. ah Relay oes 1,948 1,982 2,135 1,607 1,907 
AOE NGS ot 2 hey opine eid s os weap eens 342 383 391 272 346 
Sellingiand VWelivery inc 5 fos wale teat 2,327 2,764 2,697 2,531 2,569 
Rciitintstra ves, hese wicvntta ees ions 159 468 227 334 306 
SEER s eae har Scene Sees ea in 4,776 5,597 5,450 4,744 5,128 


Amount per quart 


Cents Cents Cents Cents Cents 
Pola tities ce. 3 fat ah Ra eee eee 1.45 1.48 1e2e 1.99 1.50 
Sho rak dihhales cow yw eee ee bet on eee ee 0.25 0.29 O26 0.34 0.27 
Selling and delivery i.i.\... Gi cee oe L72 2.06 1.60 3.14 2.02 
INGTHTHISULATIVEA as fis cahes canoe Sa bes 0.12 0.35 0.13 0.41 0.24 
AB ait: ee ee ee Pe ee eee eee ae 3.04 4.18 By As! 5.88 4.03 


6 cents per quart for the Long Island distributors (table 39). In the | 
Jamestown area, the total cost amounted to about 3.5 cents per quart, and 
in the central New York area, to 4.2 cents per quart. 

The main reason for differences in unit costs was the variation in vol- 
ume of business. The average daily volume varied from 221 quarts of 
milk equivalent per distributor on Long Island to a high of 461 quarts 
for the Capital District. It is significant that the extremes in volume 
show an inverse relationship to the extremes in costs per quart. The) 
differences in volume can be accounted for partially by differences in the 
proportion of the distributors who were pasteurizing. About two-thirds | 
of the upstate distributors were pasteurizing. The other important rea-| 
son for higher costs on Long Island, as compared with upstate cities, was/ 
higher wages. Wage rates were 28 per cent higher on Long Island than _ 
in upstate cities. ‘ 
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Summary of costs per retail quart of milk 


In the foregoing discussion, the cost of distributing a quart of milk 
was based on the milk equivalent of the milk, cream, and by-products 
sold. Such cost figures sometimes are interpreted as applying to the 
quart bottle of milk as delivered at the consumer’s doorstep, but of course 
this is not correct. In this section of the report, an attempt is made to 
allocate the total costs of operation to the several products and services, 
so as to segregate the costs for milk delivered to retail customers.!° 

Cost of distributing a retail quart of pasteurized or raw milk. The total 
cost of processing and distributing a quart bottle of retail milk at the 
time of this study amounted to 5.14 cents (table 40). The total cost per 


TABLE 40. Costs oF DISTRIBUTING A QUART BOTTLE OF RETAIL MILK, 
92 PRODUCER-DISTRIBUTORS, 1935-36 


en 41 distributors 51 distributors oa 
of raw milk of pasteurized milk distributors 
Amount per quart 
Cents Cents Cents 
PIMP riar ean «aes eee OES 1.61 Lv 1.71 
OMT MOD CEM ay: f ccen cha nix UR EAS 0.33 0.30 0.31 
DOUINE AICMICMVELY. ¢-, wie ciceiy The vey 6m a 2.66 2.88 2.82 
ACanIStrative.cixc. ts cm eu. eo i eles 0.30 0.31 0.30 
A OREIMC OSL Gen t)s oy ctr Meta iy ae civ hc ae 4.90 5.23 5.14 


quart for the distributors selling pasteurized milk was somewhat higher 
than that for the distributors selling raw milk. This is the reverse of 
-the relationship that was found when costs were computed on the basis 
of milk equivalent. A much larger proportion of the total volume of 
business of the pasteurizing distributors was in the form of cream and 


also a larger percentage of the total volume was sold at wholesale. The 


conversion of these items into units of retail milk equivalent tended to 


reduce the relative volume of business of the pasteurizing distributors 


and to increase the relative cost per quart. 
The total cost of distributing a quart bottle of retail milk varied from 


6.53 cents for the Long Island area, to 4.42 cents for the Capital District 


TABLE 41. VartaTION BETWEEN AREAS IN THE Costs OF DISTRIBUTING A QUART 


BoTTLE oF RETAIL MILK, 92 PRODUCER- DISTRIBUTORS, 1935-36 
It James- Central Capital Long 
eae town New York District Island 
Amount per quart 
Cents Cents Cents Cents 
PTA GN a 4 aus 8M w Wb ges ve 5 Ss wun Sb tae eee Oahk 1.72 1.67 1.41 2.16 
CRROINOLE IE WEN aE Sun Fn haw x PEAKE Meee CRD SE 0.29 0.32 0.26 0.37 
SG AU GOLLVOLY vx os cw s a Onan was SCRA KR 2.59 2.75 2.57 3.54 
BU OS ACN os cas th eee cue teen 0.16 0.48 0.18 0.46 
TOG ay Bs... Aei 4.76 5.17 4.42 aaa 


10The method of allocating the total costs to the several products and services is explained in the Ap- 
pendix, pages 80-82. 
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(table 41). The rank of the several areas in cost of distribution of a 
quart of retail milk was the same as that for a quart of fluid-milk 
equivalent. 


PRINCIPAL FACTORS AFFECTING COSTS AND PROFITS 


One-fifth of the producer-distributors included in this study had a net 
operating cost of 6 cents or more per quart, and about one-seventh had 
a cost of less than 3 cents per quart. This wide range in the cost of dis- 
tributing milk is one of the principal causes of variation in profits. One 
distributor made a profit of $11,446. One sustained a loss20t¢S2/ le 
About one-fourth of the distributors failed to show a return above their 
operating costs ; about one-third made a profit of $1000 or less; and about 
one in seven made a profit of $3000 or more above all costs, including a 
charge for unpaid labor and interest on the investment. 


Volume of business 


In general, the distributors who handled the larger quantities of milk 
had lower costs per quart for all operations. They handled more quarts 
of milk per hour of labor and per man, more quarts per truck and per 
mile of route, and more quarts per $100 of capital. The volume of milk 
handled was apparently the most important factor affecting the success 
of both the distributors of raw milk and the distributors of pasteurized 
milk. 

Relation of volume of business to prices, costs, and profits. The average 
net operating cost for the 14 raw-milk distributors selling 204 or more 
quarts of milk per day was 4.0 cents a quart, as compared with 5.2 cents 
for the distributors who sold less than 117 quarts of milk per day (table 
42). A similar relationship of volume to costs was found for the dis- 


TABLE 42. RELATION OF VOLUME OF BUSINESS TO PRICEs, Costs, AND PROFITS, 
92 PRopuUcER-DIstTRIBUTORS, 1935-36 


—e—wmwOomwmaSaomuODeoOnm eee 


41 distributors of*raw milk with | 51 distributors of pasteurized milk 


daily sales of— with daily sales of— 
Item 
Less than | 117 to 203 | 204 quarts} Less than | 293 to 402 403 quarts 
117 quarts quarts or more | 293 quarts quarts or more 
Number of distributors......... 14 13 14 17 17 17 
Average daily volume 
(quarts milk equivalent)...... 66 159 306 eed 344 931 
et Er EE LE Se PS. 
Amount per distributor 
2 ee == SN SS ee en eer re, 
Dollars Dollars Dollars Dollars Dollars Dollars 
Sates. ees ees oe eS F, 2,879 7,346 14,093 6,759 13,853 33,918 
[Ss A pin ee ee 1,443 3,900 7,114 3,425 7,147 18,482 
CE OG BIOREG oo ce Fy os ok hen dr 1,436 3,446 6,979 3,334 6,706 15,436 
Net operating cost............. 1,264 2,738 4,486 3,088 5,688 1136 
Phe IR By hig so ws. Ge 172 708 2,493 246 1,018 3,700 
GRGSRTSeS sr cornice Gr cceoe or eS eS SETS eS (Cee 
Amount per quart 
a ec a let 
Cents Cents Cents Cents Cents Cents 
IOI, Rare OL ivah tach / SOs WK Ye i xs 11.9 12.6 12.6 10.4 11.0 9.9 
Pe O17 ene Nae aie ae 6.0. i 6.7 6.4 5.3 5.7 5.4 
Ci | Re ree ee ae 5.9 5.9 6.2 5.1 5.3 4.5 
Net operating cost. .........0¢. 5.2 4.7 4.0 4.7 4.5 3.4 
NGG ROT. oes View S edi save. 0.7 1.2 2.2 0.4 0.8 1.1 
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tributors of pasteurized milk. Those with larger volume had larger 
profits. This was due in part to a larger profit per quart of milk, and 
partly to the greater number of quarts handled. 

The total profit per distributor in the group of 17 pasteurizing distribu- 
tors selling less than 293 quarts per day was $246, as compared with 
$3700 for those handling 403 or more quarts per day. Although the 
smaller distributors generally made less profit, their selling prices were 
higher and their gross spread was greater. 

Relation of volume to the various costs of distribution. Differences in 
the volume of milk handled have more effect upon unit costs in the plant 
than upon unit costs for selling and delivery. An increase of about five 
times in the total volume of business was accompanied by a reduction of 
0.9 of a cent in the plant costs per quart for the raw-milk distributors and 
slightly over 0.8 of a cent for the pasteurizing distributors (table 43). 


TABLE 43. RELATION OF VOLUME OF BUSINESS TO THE Costs OF DISTRIBUTING 
Mik, 92 PRopUCER-DISTRIBUTORS, 1935-36 
ee nn 

41 distributors of raw milk with daily | 51 distributors of pasteurized milk 


sales of— with daily sales of— 
Item 
me 117 to 204 Aver- Less 293 403 Aver- 
Fa 203 quarts age than | to 402 | quarts age 
17 quarts we quarts 2 quarts | or more | quarts 
quarts more quarts 
Number of distributors.... 14 13 14 41 ix 17 17 51 
Average quarts of milk 
equivalent sold daily.... 66 159 306 177 Av? 344 931 484 


Plant Ue 2.18 1.58 1.29 1.48 21D 1.68 oe 1.51 
Container. ........++++ 0.32 0.31 0.30 0.30 0.27 O27 0.26 0.26 
Selling and delivery..... 2.56 2.57 2.12 2.31 2.32 2.36 1.71 1.94 
Administrative.......:.| 0.18 0.26 0.29 0.27 0.17 0.21 0.25 0.23 

CLOG ac ae eee Ree 5.24 4.72 4.00 4.36 4.91 4.52 3.54 3.94 


The same increase in volume decreased the selling and delivery costs not 
quite 0.5 of a cent a quart for the distributors selling raw milk, and 0.6 
of a cent for the distributors of pasteurized milk. There was no signifi- 
cant change in the unit costs for containers and administration, with a 
change in volume of business. 

The total cost of distributing milk by the pasteurizing distributors 
showed a steady decrease with an increase in the volume of milk handled 
(figure 16). The rate of decrease in costs was somewhat more rapid 
among the small distributors than among those with more than average 
volume. However, some distributors with less than average volume had 
relatively low costs per quart of milk handled. These distributors ob- 
tained low costs in one or a combination of the following ways: (1) doing 
custom work for other milk dealers, such as pasteurizing, bottling, and 
bottle washing; (2) using unpaid family labor or other cheap help ; (3) 
using secondhand equipment and inexpensive buildings ; or (4) using ice 
instead of mechanical refrigeration. Usually the ice was put up by the 
regular farm help during spare time. Such economies may have affected 
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the quality of the product adversely, 
but they were effective in keeping 
costs down. ; 

The relationship of volume to dis- 
tribution costs for the raw-milk dis- 
tributors was similar to that of the 
pasteurizing distributors (figure 
17). With few exceptions, those 
distributors who handled less than 
150 quarts per day had high costs. 
Some of the producers who retailed 
small quantities of raw milk also de- 
livered milk to a country milk plant. 
Since the retail delivery added but 
little driving to the daily trip to the 
milk plant, it was possible to obtain 
relatively low costs. Other raw- 
milk distributors had a small invest- 
ment and used unpaid labor for a 
large part of their operations. 
Since they had a small route and 
were personally acquainted with 
their customers, they lost few bot- 
tles; likewise bad-debt losses were 
small. Consequently these distribu- 
tors were able to sell milk at a lower 
cost. ‘Their profits were further in- 
creased because they were able to 
sell practically all of their supply at 
retail prices. 

The additional cost of pasteuriz- 
ing milk in no way affects the costs 
other than plant costs. The average 


Net Operating Cost, 
cents per quart 
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FIGURE 16. RELATION OF THE VOLUME OF 
MILK SOLD PER DISTRIBUTOR DAILY TO 
NET OPERATING COST PER QUART, 49 PRO- 
DUCER-DISTRIBUTORS OF PASTEURIZED 
MILK, NEW YORK STATE, 1935-36 

(Free-hand curves checked by group averages) 
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FicurE 17. RELATION OF THE VOLUME OF 
MILK SOLD PER DISTRIBUTOR DAILY TO 
NET OPERATING COST PER QUART, 40 PRO- 
DUCER-DISTRIBUTORS OF RAW MILK, NEW 
YORK STATE, 1935-36 

(Free-hand curves checked by group averages) 


plant costs for all distributors of 
raw milk and all pasteurizing distributors were the same. For the dis- 
tributors with like volume, however, there was a somewhat higher cost 
for those selling pasteurized milk. The average volume for the 41 dis- 
tributors of raw milk was 177 quarts daily. This was the same as the 
average volume of the 17 smallest distributors of pasteurized milk. The 
plant costs of the former group were about 1.5 cents per quart, as com- 
pared with nearly 2.2 cents for the latter group. The difference, amount- 
ing to 0.7 of a cent, may be taken as the added cost of operating a pas- 
teurizing plant. The cost of maintaining pasteurizing equipment and 
the other additional costs for labor, fuel, and the like, amounted to from 
one-half to three-fourths of a cent per quart when there was no difference 
in volume. Apparently an increase of about two and one-half times in 
volume will offset the extra cost of pasteurizing if none of the efficiency 
is lost in the delivery end of the business. If all the milk can be carried 
on one truck, even though it might be necessary to make two trips, great- 
er route efficiency will be obtained. But if it is necessary to add another 
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truck, a decrease in delivery efficiency is likely to result unless there is 
enough volume to make two large loads of milk. 

Relation of volume to labor efficiency. As previously shown, labor 
charges constitute nearly half the total cost of distributing milk. With 
an average of nearly 20 quarts of milk sold per hour of labor and with 
labor at 40 cents per hour, the labor cost is roughly two cents per quart. 

In this study, the distributors handling the larger quantities of milk 
had higher labor efficiency for two reasons. In the first place, they were 
using more labor-saving equipment ; secondly, more quarts of milk were 
handled per hour of labor because some of the jobs required a certain 
amount of time regardless of the volume. For example, the cleaning of 
equipment and floors requires practically the same amount of time wheth- 
er the daily volume is 100 or 500 quarts. Likewise, the time required 
to drive from the plant to the first customer and return is the same 
whether 100 or 350 quarts are carried on the truck. The volume of milk 
handled per hour in all operations was nearly doubled with an increase 
of about five times in the volume of milk handled (table 44). This re- 


TABLE 44. RELATION OF VOLUME OF BUSINESS TO LABOR EFFICIENCY AND COST PER 
Hour oF LABor, 92 PRODUCER-DISTRIBUTORS, 1935-36 


41 distributors of raw milk with 51 distributors of pasteurized milk 
daily sales of— with daily sales of— 
Item L ni 
Less |. 117 to Gh. 208 Aver- | Less | 293 to | 403 Aver- 
i 7, 203 quarts age ae 402 quarts age 
quarts quarts | or more | quarts quarts quarts | or more | quarts 
Number of distributors. ... 14 13 14 41 17 iv 17 bi 
Average quarts of milk 
equivalent sold daily.... 66 159 306 177 177 344 931 484 
ae pet hour of labor " 
GENS) ec ores ka viiels 0 36 42 38 31 37 41 
peat ee ee sold per so 
our of alllabor......... al 16 20 17 14 19 : 
Quer of <P Sachets si % 
per hour of plant labor... 22 38 55 42 31 5 
Quarts of milk sold per : oF * 
hour of delivery labor.... 23 28 36 32 27 oe 40 41 


lationship was practically the same for both types of distributors. An 
increase in total volume had more effect on labor efficiency in the plant 
than it did in the delivery end of the business. With an increase of about 
five times in volume, there was an increase of more than 100 per cent in 
the amount of milk handled in the plant per hour of plant labor, whereas 
only about 50 per cent more milk was delivered per hour of delivery work. 
The most striking increase in labor efficiency, with an increase in the 
volume handled, occurred in the businesses with less than 500 quarts of 
daily sales. Beyond 500 quarts there was some increase in labor effi- 
ciency, but it was at a slower rate (figure 18). 

The greater efficiency of labor employed by the larger distributors was 
offset in part by higher wage rates. The labor cost amounted to about 
40 cents per hour for the high-volume group, as compared with about 30 
cents per hour for the low-volume group. 

Relation of volume to route efficiency. Volume is related to route effi- 
ciency only as it makes possible the delivery of a larger load of milk per 
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truck. In general, the distributors with larger volume had larger loads, 
but the size of load did not increase in proportion to the total volume. 
The delivery of a larger load of milk 

per truck usually results in lower — number of quarts Sole 
Gorrerys (Osis portant’ Of talk? «oom of babor 
The group of raw-milk distributors 40 
with the smallest volume sold only 2s 
66 quarts of milk per day, operated *° 
one delivery truck, and traveled 12 
miles per day for deliveries (table  ;, ae a 

45). The delivery cost for this 10 -/. 

group amounted to around 2.0 cents %/ 

DCE quart. This cost Was relatively ° Ai aac okerne eee 600 ee Sposianc stops 1100 
low because, as explained earlier, sodabeyeir i tietebe penne ye LUN) 
some of these ee uit: combined FIGURE 18. RELATION OF THE VOLUME OF 


Pe ee ih ie clock MILK SOLD PER DISTRIBUTOR DAILY ‘TO 
very VEE SO LABOR EFFICIENCY, 90 PRODUCER-DIS- 


milk to a dealer’s plant. In these TRIBUTORS, 1935-36 
instances, not all of the driving was —_(Free-hand curves checked by group averages) 


TABLE 45. RELATION oF VOLUME oF BUSINESS TO ROUTE EFFICIENCY, 
92 PRoDUCER-DIsTRIBUTORS, 1935-36 
888—————0M9—$9@9@©0—0—0———aoaoaoana@a@»saso0oOSsS=SmEDDODOO®O>=o0m0=momoo 


41 distributors of raw milk with 51 distributors of pasteurized milk 
daily sales of— with daily sales of— 
Item 
Less | 117to | 204 Less | 293 to | 403 
than 203 quarts Average} than 402 quarts | Average 
117 quarts | or more | Quarts 293 quarts | or more | Quarts 
quarts quarts 
Number of distributors. ... 14 13 14 41 17 17 07 51 
Average quarts of milk 
equivalent sold daily... . 66 159 306 ilz(7¢ ¢¢?/ 344 931 484 
Quarts sold per delivery 
BEUGi C6 ee te, 1 Som 63 141 248 157 170 246 370 286 
Miles driven per truck daily 12 30 43 29 a 37 44 39 
Quarts sold per mile of 
KUEe> eins tad 1 kes 8 5.3 4.8 5.7 5.4 5.3 6.7 8.5 7.4 
Quarts sold per customer 
RUPE he tes oO AAT AS 1:2 at 1.5 1.4 1.6 ab 7; Ie 7; ike 
Number of customers per 
PRUE TIE FOULE . os sss Ye ols 4.3 4.3 3.8 4.0 3.3 3.9 4.9 4.3 
Delivery cost per quart 
Gorissen ea 2.0 2.1 1.9 2.0 1.9 2.0 1.4 1.6 


charged against the milk route. Many small distributors were using in- 
expensive delivery trucks or automobiles and cheap labor. The group of 
raw-milk distributors with the largest volume sold an average of 306 quarts 
of milk a day and delivered 248 quarts per truck, with 43 miles of driving. 
The delivery cost for this group was 1.9 cents per quart. 

The distributors of pasteurized milk with: the smallest volume had an 
average load of 170 quarts, compared with a load of 370 quarts per day 
for the group with the largest volume. The distributors with larger 
loads had longer routes, but usually more customers per mile of route 
and more quarts of milk sold per mile of route. The cost of delivery was 
about one-half cent lower for the distributors with the larger loads. 

Relation of volume to capital efficiency. A larger volume of milk makes 
possible greater efficiency in the use of machinery, buildings, trucks, and 
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other capital items. The capital invested per quart of daily sales was 
$12 and $18 respectively for the low-volume groups ot raw-milk and pas- 
teurizing distributors, compared with $8 and $11 for the high-volume 
groups (table 46). 


TABLE 46. RELATION OF VOLUME OF BUSINESS TO EFFICIENCY IN THE USE OF 
CAPITAL, 92 PRODUCER-DISTRIBUTORS, 1935-36 
2 sssee————__ nn 


41 distributors of raw milk with 51 distributors of pasteurized milk 
daily sales of— with daily sales of— 
Item 
Less | 117to | 204 Less | 293to | 403 
than 203 quarts Average| than 402 quarts Average 
117 quarts | or more quarts 293 quarts | or more quarts 
quarts quarts 
Number of distributors... 14 13 14 41 1% 17 17 51 
Average quarts of milk 
equivalent sold daily.... 66 159 306 177 177 344 931 484 
_ Total capital invested per 
| distributor (dollars)..... 764 1,992 2,514 |°1,751 3,106 4,629 9,918 5,884 
| Total sales per distributor 
KAGHETS) ay cis oh oles BM 2,879 7,346 | 14,093 8,128 6,759 | 13,853 | 33,918 | 18,178 
Number of months for sales 
to equal capital......... 3.2 3.3 2.1 2.6 5.5 4.0 3.5 3.9 
Capital per quart of daily 
sales. (dollars) a./tus. ssi 12 13 8 10 18 13 1l 12 
Interest charge: 
Per distributor (dollars) 38 100 126 88 155 231 496 294 
Per quart (cents)....... 0.16 0.17 0.11 0.14 0.24 0.18 0.15 0.17 


The capital turnover shows a similar relationship to volume. The 
interest charge per quart of milk shows a reduction of 0.05 cent per quart 
between the low- and high-volume groups of the raw-milk distributors, 
and 0.09 cent per quart between the low- and high-volume groups of the 
distributors selling pasteurized milk. 

| Relation of volume to type of business. The larger distributors in both 
_ the raw-milk and pasteurized-milk groups were selling a larger propor- 
tion of cream and by-products than were the smaller distributors (table 
_ 47), Likewise, they were selling a smaller percentage of milk and other 
products at retail prices. In general, the raw-milk distributors made a 
larger percentage of their sales as fluid milk at retail prices than was 


‘) TABLE 47. RELATION OF VOLUME OF BUSINESS TO TYPE OF SALE AND OTHER 
| Factors, 92 PRoDUCER-DIsSTRIBUTORS, 1935-36 


Al 41 distributors of raw milk with 51 distributors of pasteurized milk 
( daily sales of— with daily sales of- 
Item es Less 
| than 117 to 204 293 to 403 
il 117 203 quarts nee ee 402 quarts pee 
A quarts 293 quarts 
hi quarts | quarts | or more quarts | Quarts | or more 
‘ly 
\¥ a i i | | | | ee 
-- Number of distributors. ... 14 13 14 41 17 17 17 51 
it Average : sya ae milk 
equivalent so Uh Aen 66 159 306 177 177 344 931 484 
Value of daily sales (dol- 
| lara) i vene jes re veneh: sate 20 38 22 18 38 93 50 
, Percentage of milk equiva- 
lent sold as milk. ....... 95 87 84 86 83 80 76 78 
Percentage of milk equiva- 
lent sold at retail........ 88 89 85 87 67 67 53 58 
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true for those selling pasteurized milk. This fact enables the many 
raw-milk distributors to continue in business in spite of their smaller 
volume and high cost per quart. 

The fact that the larger distributors were disposing of a smaller pro- 
portion of their milk supply to retail customers explains in part the lower 
average prices they received, as well as their lower costs per quart and 
greater volume handled per hour of labor. 


Labor efficiency 


Producer-distributors with a large volume of business usually have 
full-time employees in the plant and on the route. But on the farms of | 
many of the distributors with a small volume of business, much of the 
work of processing and delivering milk is performed by the regular farm | 
help. Because of this farm-to-farm variation in the number of part- 
time employees in the milk-distribution enterprise, it is difficult to meas- 
ure, on a comparable basis, the amount of milk sold per man. There- 
fore, for the purpose of this report, labor efficiency is expressed in terms 
of milk sold per hour of labor. 

Of the distributors interviewed in this study, the amount of milk 
handled per hour of labor varied from 4 to 52 quarts. Six distributors 
handled less than 9 quarts per hour, and five handled 30 or more quarts | 
per hour of labor. The volume of milk handled was one of the most | 
important factors affecting labor efficiency. However, when the data 
were analyzed in detail it was found that not all the distributors with a 
large volume of business were efficient in the use of labor. 

Relation of labor efficiency to costs, profits, and other factors. When, 
the volume of milk handled per hour of labor was plotted against the | 
cost per quart, there was a consistent decrease in the costs with an in- | 
crease in labor efficiency (figure 19). This decrease in costs was more | 
rapid up to 20 quarts per hour of labor than beyond that point. Further | 
increase in labor efficiency will reduce costs, but at a slower rate. The 
relatively small amount of scatter of the individual observations about 
the curve of general relationship indicates a high degree of correlation 
between labor efficiency and costs per quart of milk handled. 

In order to study the effect of la- 
bor efficiency, separately from the et operating Cost 
volume of. business, the distributors cents per quart 
were classified into three groups 
based on the volume handled, with 
sub-groupings according to the ,, 
amount of milk sold per hour of la- so 
bor (table 48). While the effects 4 
of volume differences are not entire- °° 
ly eliminated in this way, the results 
indicate firstly, that marked differ- ga ie ee 
ences in labor efficiency exist among A stheah acai aah okeroMecr ue Later’: 
businesses of similar volume; sec- ¢ 
ondly, that greater labor efficiency FIGURE 19, RELATION OF LABOR EFFICIEN-§j 

CY TO NET OPERATING COST PER QUART,# 
generally means lower costs and Q2 PRODUCER-DISTRIBUTORS, 1935-30 H 
larger profits, without respect to (Free-hand curves checked by group averages) 


| 


a 
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volume of business; and thirdly, that large volume is of little advantage 
unless it brings with it efficiency in the use of labor. It is apparent that 
labor efficiency can be improved, not only by increasing the volume of milk 
handled, but also by other means, as by the use of more labor-saving ma- 
chinery in the plant and better organization of delivery routes. 

In each of the volume groups the distributors with high labor efficien- 
cy sold more milk per truck and per mile of route, and made larger sales 
per customer per day than did the distributors with low labor efficiency 
(table 48). In addition, members of the former group generally had 


_ TABLE 48. RELATION oF LABOR EFFICIENCY AND VOLUME OF BUSINESS TO PRICES, 
Costs, PROFITS, AND OTHER Factors, 92 PRODUCER-DISTRIBUTORS, 1935-36 


| Sales-volume group 


Less than 166 to 329 quarts 

165 quarts 328 quarts or more 

i a ee ee 
I hie Quarts of milk Quarts of milk Quarts of milk 

i sold per hour sold per hour sold per hour 

i of labor of labor of labor 

\ Pye =. eee a ae Oey 

| Less 14 or Less 18 or Less 23 or 

i than 14| more | than18] more | than 23] more 

i INDIE OUGIStTIDUtOLS* «i< ek Sa wlieeene sak LS 16 15 15 15 16 


Amount per quart of milk equivalent (cents) : 


i SN aICC ery gk dun hk ee & AM CSE 12.3 cu Re g 12.0 EES I 11.3 9.8 
i Gross spread...... DE a ea 6.2 5.6 5.9 5.2 5.4 4.5 
| INGHO Pera tine COSte m+ seas sie site. knerncren 6.3 4.6 5.5 3.8 4.1 3.2 
i UM eth ee re, } an ar ee eae -0.1 1.0 0.4 1.4 1.3 1.3 
i PAQMBUUGE SRN Cotta or tes Vins ba 3 Pi ome 2.8 ig 1.9 1.4 1.6 1.2 

| selling and delivery cost... cc. caus vecce 3.0 2.4 3.0 2.0 2:2 1.6 
} Quarts of milk equivalent: 

SMONGE CALL YSN oily arcla Wd wid es bis CVE Re eR 73 129 234 255 518 855 
- Mogld per UOUr OL AUR DOFs Fock wesc caw AR a 9 18 13 22 18 30 
i Processed per hour of plant labor........... 17 40 36 51 47 75 
: Sold per hour of delivery labor............. 19 34 22 40 31 47 
\} Sold per delivery truck, daily.............. 71 124 175 248 274 392 
H Sold per mile of route, daily................ 4.0 5.1 4.8 6.4 6.3 9.7 
i old per Customer, DANY... adc sce dan pwc 1.2 1.3 1.3 1.9 1.3 2.1 
#) Labor cost per hour (cents)................0% 29 39 35 38 36 43 


WW 


; 
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, more capital invested in plant equipment. This further indicates that 
_ in order to be efficient in the use of labor, it is advisable to give careful 
‘ attention to the organization of the delivery route or routes, and to use 
_labor-saving machines in the plant. The use of labor-saving machinery 
i usually, but not necessarily, increases the efficiency of the plant labor 
_ force. One of the larger distributors included in this study stated that 
_ he would not consider the use of new labor-saving machinery unless the 
_ plant work could be performed with one less man than formerly. If he 
| installed the new equipment and still had to hire the same number of 
_ men, he would be making less money than before adding the labor-saving 
_ devices. | | 
_ Among the distributors studied, the increase in labor efficiency was 
( partly offset by higher wage rates. The distributors with high labor effi- 
_ ciency paid an average of from 3 to 10 cents more per hour of labor than 
did those with lower labor efficiency. Nevertheless the distributors 
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with high labor efficiency had substantially lower costs per quart for both 
plant operation and delivery. 

The sub-group of distributors with greater labor efficiency were con- 
ducting a somewhat different type of business from that of the others. 
Retail sales constituted a smaller proportion of their business, as indi- 
cated by the lower average price received. This resulted in somewhat 
smaller labor requirements, particularly in the delivery end of the busi- 
ness. Thus the savings in operating expense to those distributors who 
had a high degree of labor efficiency were offset in part by a smaller 
spread between selling price and product cost. 

_ This interrelationship between the quantity of milk handled and the 
type of business done also needs to be considered in connection with 
figure 18. 


Route efficiency 

The ideal situation for route operation is to be able to deliver a large 
load of milk within a small area. In other words, both the size of loads 
and the compactness of routes are important. 

Size of loads. Ordinarily the operation of a milk route calls for the full- 
time service of a man and a vehicle, usually a motor truck. If only a 
small quantity of milk is delivered on the route, the cost per quart for 
labor and truck will be high. If the load is increased, the delivery ex- 
pense will not rise proportionately, and the cost per quart will be reduced. 

The advantage of larger-than-average loads is not as great in the case 
of producer-distributors as it is to other milk dealers. Since most pro- 
ducer-distributors of milk are in a position to use the part-time service of 
men and trucks on their routes, they are less handicapped than other 


milk dealers by small loads. Not infrequently the person who makes the | 
deliveries also works a part of the day in the plant or on the farm. | 
Likewise, the truck that is used on the route may be used for other pur- | 


poses after the milk deliveries have been completed. 
Nevertheless, good-sized loads on the milk routes are an advantage to 
the producer-distributors. This is shown in table 49, where 73 of the 


producer-distributors included in this study have been grouped by their | 


total volume of business and sub-grouped by the quantity of milk de- 
livered per truck daily. 
In each volume group the selling and delivery cost per quart was lower 


when the size of loads was larger than average. However, the savings © 
in delivery costs resulting from larger loads are much greater among | 
the distributors whose total volume was 269 quarts or more per day. In | 


that group, the distributors whose route loads were 300 quarts or more 
saved 0.9 cent a quart on selling and delivery costs, including 0.3 cent 


reduction in truck expense and 0.5 cent on labor. The number of quarts i 
handled per hour of delivery labor was one-third greater for the dis- it 


tributors with large loads than for those with smaller loads. 


The distributors with small volume and small loads kept their costs | 


within reasonable limits by using unpaid family labor or other cheap 


labor, and cheap trucks or automobiles, by carrying no insurance on the | 


truck, and by using the truck for as much other farm work as possible. 


When the change was made from selling raw milk to selling pasteurized — 
milk, and the volume of business enlarged, many distributors were faced | 
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TABLE 49. RELATION oF S1zE oF Loap TO DELIVERY CosTs AND OTHER FACTORS, 
73 PRODUCER-DISTRIBUTORS, 1935-36* 


i Ts ee ee Ee ee ee ee 
ea SS 


Sales-volume group (quarts daily) 


Less than 150 150 to 268 269 and over 
Item ‘ 
Quarts daily per truck 
Pee Dee ae nn eer ae aS Te 

Less 100 Less 190 Less 300 

than and than and than and 

100 over 190 over 300 over 
| LaNkekeateysoxvon Chiealloyehderg3n seg ogame eb ooo oma oe 13 iz 12 12 11 13 
D  POUA MATS AAMT PEN 5's ota. kaa cleittm es biaPape + 58 129 184 227 453 514 
Y Quarts daily per truck... ac. ese sie Soe oe o's 58 129 157 227 DA, 371 
PECEBNE SOLA LOLA. clas ori sain 214-5. 90 w mcsiaials ods 84 88 82 81 84 77 

Amount per quart (cents): 

Gras eore aC eet NEL. nose abe ose marae 5.6 6.2 5.6 5.9 5.8 5.7 
| PECODeratitig GOS. al setae se seve. Cote 6.4 4.8 5.0 4.4 5.1 3.6 
i NEE EOUTE tain gic cw belt 3 Eb acu, e™ > agai sre arp = Sep: —0.8 1.4 0.6 | 0.7 2.1 
| selling and delivery cost. ..........beececss 2.9 2.5 2.8 2.4 2.8 1.9 
H MUI COS theta Pe iie tie Kies efeitos. steaeains vente Sue 0.8 0.8 0.9 0.7 0.9 0.6 
Ont CONVOLY ADOT. co 2 wis <) eagle ss sds, 1.4 et 1.3 1.3 1.4 0.9 
_ Quarts per hour of aelivervdabor. sone. sees ee 20 34 28 28 30 41 
i Miles:per truck, daily... 6. 0. 6 seein eee salen 4.5 8.7 SPs 150 15.5 14.1 
Pe Primal COSh Per- MOU (COMUS) os sous o's Glas orev BaKs 3.6 4.1 3.8 3.5 4.5 6.0 


i *Does not include those selling less than 60 per cent of total milk equivalent to retail customers. 


_ with the problem of getting an economical use of delivery trucks. Some- 
- times the volume was too great for one truck, yet too small to make good 
_ loads for two trucks. Many distributors have solved this problem by 
_ making two trips per day with one truck. The family trade is served 
on the first trip, and the wholesale customers on the second trip. This 
has eliminated the necessity for keeping an extra truck and an extra man, 


and has helped to reduce delivery costs below what they were prior to 
_ pasteurizing. In this report the size of load is considered as all the milk 
- delivered per truck per day, regardless of the number of trips. 

In each volume group represented in table 49 the net operating costs 
per quart were considerably less and the profit considerably higher for 
those distributors who had large loads on their routes. However, these 
_ gains must be credited in part to differences in volume, labor efficiency, 
- and other factors with which the size of load is correlated. 

_ Compactness of route. A good deal of variation was found among the 
i producer-distributors in respect to the quantities of milk sold per mile of 
_ route. In general, the distributors of like quantities of milk, who had the 
_ more compact routes, had lower costs and larger profits (table 50). 
The greatest savings per quart from larger-than-average sales per mile 
_ of route accrued to the distributors handling less than 150 quarts a day. 
_ In that group, those delivering 5 quarts or more per mile saved 1.3 cents 
a quart on selling and delivery costs, as compared with more scattered 
_ routes. The distributors with the more compact routes had 0.4 cent less 
_ spread per quart, but the net operating cost was reduced 1.7 cents and 
_ the profit raised from zero to 1.3 cents a quart. Nearly as much advan- 
tage from larger-than-average sales per mile are shown for the middle- 
_ sized and the large distributors. 

According to this tabulation, large sales per mile of route were ac- 
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TABLE 50. RELATION OF QUARTS OF MILK SOLD PER TRUCK-MILE TO DELIVERY 
Costs AND OTHER Factors, 73 PRODUCER-DISTRIBUTORS, 1935-36* 


Sales-volume group (quarts daily) 


Less than 150 150 to 268 269 and over 
Item 
Quarts per mile 
Less 5 or- Less 5 or Less 8 or 
than 5 more than 5 more than 8 more 
Wausiber of distributorsss 5.0 4i;. sa iv iayd vie saga’ 12 13 ial 13 13 11 
Quarts daily per distributor..........0.cerere 85 98 192 216 482 491 
Chntts daily per Sruck ss BRA Shean he se Gabe 85 98 162 216 371 338 
IMETIBS DOP UC GAUL ok sce se ae ve eee He ods 22.4 13.5 52.3 26:1 48.7 41.3 
CGAYTS BOlG De? MIE! on ee He sc on als 6 see 3.8 7.3 Onl 8.3 5.1 11.9 
Percents solcsretalinrcir teat cre tis astra nee 88 86 87 77 80 80 


Amount per quart (cents): 


(GEOSSISHTE A Cer trrcter aoc here on a aiatabegalion lie resenaees 6.2 5.8 6.0 5.5 Bill 5.8 
INetloperaiingicosts sn tacoctt otter ccaetaels 6.2 4.5 5.3 4.1 4.7 3.7 
Net pro liter iesr soe rev oan nae fs aoe) Soe aig oeoever asec 0.0 1.3 0.7 1.4 1.0 Papal 
Total selling and delivery cost.............. 3.3 2.0 atk 241 2.6 1.9 
SETI KS COS & eee tert eta) siete iain se ceto setts Matisse ehal ooo 1.0 0.6 ibs 0.5 0.9 0.5 
Costideliveryla boris. «os «stahtt cures seinen 1.5 1.0 1.6 al 1.3 1.0 
Quarts per hour of delivery labor............. A 36 24 33 34 37 
LPG Cost per mie (OCHS). eas es we eh nee cee 3.8 4.2 3.3 4.4 4.6 6.4 
Labor cost per hour: (cents) «55.5. csjacs as naieeies 32 38 38 36 44 36 
Number of customers per mile of route........ Side 21533 7.3 13.3 10.4 20.8 
(arts per customer, GAY. fii. wate ee 1:2 1.3 1.2 17 1.4 1.6 


*Does not include those selling less than 60 per cent of total milk equivalent to retail customers. 


a 


complished principally by having more customers per mile. However, 
the quantities sold per customer were somewhat larger on the more com- 
pact routes. It will be noted, also, that the distributors with the larger 
sales per mile had considerably shorter routes. Among the middle-sized 
businesses, those with the larger sales per mile had much the larger 
loads, but this was not true for either the small or the large businesses. 

Apparently compact routes are more important to the success of pro- 
ducer-distributors than are large loads. 

The distributors who were visited in this study reported various ways 
of reducing the amount of driving per customer. Two distributors in 
the same city had arranged to deliver milk to each other’s customers. 
Each made deliveries in half of the city. The result was a shorter, more 
compact route for each. Prior to this arrangement, they were traveling 
40 miles per day. Through the cooperative arrangement they were able 
to make a substantial reduction in the amount of driving. Another 
method was to avoid serving customers in out-of-the-way places, or if 
they were taken on, delivery was made on alternate days. Distributors 
who operated more than one route in a city found that it was necessary 
to shift customers from one route to another in order to keep the routes 
well arranged. ' ; 

Capital efficiency 

Efficiency in the use of capital is less important in its effect on costs 
than the other factors previously discussed. Efficiency in the use of 
capital reduces costs principally through reducing the interest charge. 
In addition to the higher interest charge on the money invested, the dis- 
tributors with a large amount of capital take greater risks and have more 
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expense because of depreciation of capital items, such as buildings, ma- 
chinery, and accounts receivable. 

Relation of capital turnover to costs and profits. It took 2.6 months for 
the sales of the raw-milk distributors included in this study to equal the 
amount of capital invested in the business. Pasteurizing distributors 
turned over their capital only once in 3.9 months. The pasteurizing dis- 
tributors had more capital invested in relation to the daily sales or to 
the total volume of business than did the raw-milk distributors. In gen- 
eral, the raw-milk distributors employ less capital and more labor in re- 
lation to the volume of milk handled than do the distributors who oper- 
ate pasteurizing plants. For this reason, efficiency in the use of capital 
would be less important for the distributors of raw milk than for those 
of pasteurized milk. 

When the distributors of raw milk were segregated into three groups, 
based on the capital turnover, there was no significant relationship to 
operating costs (table 51). But, when the distributors of pasteurized 


TABLE 51. RELATION OF CAPITAL TURNOVER TO SALES, COSTS, AND PROFITs, 
92 PRODUCER-DISTRIBUTORS, 1935-36 


Number of months for sales to equal capital 


41 distributors of raw milk 61. distritvuters of Pass 


Item teurized milk 
Less | 2.0to |3.0and| Less | 3.0to | 4.0 and 
eae 9 over ra 9 over 
INToDer Of CIStTIDULOTS 4 Vase ans oss anu sleek sae 14 is 14 1y 17 17 
Average number of months for sales to equal 
03k mW ay Oa Se en eae oe Lt eS 8 1.4 2.4 4.1 2.5 Sv 6.0 


Amount per distributor 


Dollars | Dollars | Dollars | Dollars | Dollars | Dollars 


Sal OSemnWncere See ee he Bice ke ibare ante hie eee eke Gee 8,507 8,423 7,464 |21,194 | 17,671 15,665 
PFOCUCUCOSU Eee dc ntak ok Re on inte e Res 4,500 4,292 3,693 11,965 9,247 7,841 
frie) a2: re i on roe ae 4,007 4,131 B,eed 9,229 8,424 7,824 
INEVIGDeTAtINe COSUs. 44 na tits sen uarhion. ware sen Gee Sooo 2,697 2,437 7,446 6,015 7,018 
INGUMD LO LG remilins Petia tare his by whereas TOMER whee eas 672 1,434 1,334 1,783 2,409 806 


Amount per quart 


Cents Cents Cents Cents Cents Cents 
DAES elees certbie Buectek cote Rank ucicbseteiew OR ele at Sie 13.3 iZ3 11.9 9.8 10.5 10.6 
PTOGUCUGOSLER RIOR Maks e kina SO Oe OM ORR ane 7.0 6.3 5.9 5.5 5.5 5.3 
WEEOSS BDTGI 6s Keele sung Sa bed ka hal sis pal wee 6.3 6.0 6.0 4.3 5.0 5.3 
INSU ODELALINE COBL s. i ved ¥ awn, as Cram aan os Us 5.2 3.9 3.9 3.4 3.6 4.8 
eerie Wat A iges Rech went can vinnie ok eas ia 2.1 2.1 0.9 1.4 0.5 


milk were classified similarly, there was a difference in the operating 
costs of 1.4 cents a quart between the high and low groups. Not all 
of this difference was due to the amount of capital invested. The group 
of pasteurizing distributors most efficient in the use of capital also had 
the largest volume. The other savings that accrue from handling a 
larger volume of milk also are reflected in this reduced cost per quart. 
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The distributors with the most rapid turnover of capital had somewhat 
larger sales, but less total capital than had those with slower turnover. 
This resulted in a wide spread between the groups in the amount of capi- 
tal invested per quart (table 52). 


TABLE 52. RELATION OF CAPITAL TURNOVER TO OTHER FACTORS, 
92 PRODUCER-DISTRIBUTORS, 1935-36 


Months for sales to equal capital 


41 distributors of 51 distributors of 
Item raw milk pasteurized milk 
Pree 2.0 | 3.0 and bes 0 | 4.0 and 
20 to 2.9 over 30 to 3.9 over 
Number of distribttors. ovis oor. el wesc 14 3; 14 17 17, 17 
Average months for sales to equal capital...... 1.4 2.4 4.1 2.5 Sel 6.0 
Capital per quart of daily sales (dollars)....... 5.55 9.13 15.04 1.30 11.96 19.45 
Quarts milk equivalent sold daily............. 175 187 171 590 460 402 
Value okdailysalesi(dollars) smc. ..6 0 oeiecaa cus 23 OS 20 58 48 43 
Motalicapitals(dollars): sso tee eo ee 971 1,708 25071 4,335 5,500 7,818 
Interest charge: 
Betsyieata(dolars) mes seagate Cisse: areas coe oe 49 85 129 Pap 275 391 
Beratiart(cents) ite eee ee tere ces oc 0.08 0.12 0.21 0.10 0.16 0.27 


Type of business 


Regardless of the efficiency of the business, the cost of distributing a 
quart of milk will vary because of a difference in products and methods 
of sale. Some of the distributors had a large proportion of their sales 
in cream and by-products, while others limited the business almost en- 
tirely to fluid milk. Likewise, some distributors made a large propor- 
tion of their sales to wholesale customers, while others dealt almost 
entirely with family trade. 

Relation of the proportion of milk equivalent sold as fluid milk to prices, 
costs, and profits. In general, the costs for distributors whose sales con- 
sisted mostly of fluid milk were at a considerably higher rate per quart 
than for the distributors who had sold a larger percentage of cream 
and other products (table 53). The distributors with a larger propor- 
tion of cream and by-product sales also had a larger volume of business, 
and this fact is probably responsible for a part of the difference in cost. 
Again, the distributors who handled more cream and by-products made 
a larger proportion of their sales to wholesale customers. This was an- 
other reason for the lower cost (table 54). 

The number of distributors from whom records were obtained was 
insufficient to permit subsorting to eliminate the effect of size of busi- 
ness and method of sale upon the cost per quart of milk. However, it is 
obvious that the cream from 100 quarts of milk can be distributed at less 
cost than can 100 quarts of fluid milk. The ratios referred to on page 80 
indicate the difference in the relative cost of distributing milk and cream 
in the various-sized containers to both wholesale and retail customers. 


Combined effect of five important factors on costs and profits 


The five most important factors affecting the success of the producer- 
distributors interviewed were: (1) volume of business, (2) labor eff- 
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TABLE 53. RELATION OF THE PERCENTAGE OF TOTAL MILK EQUIVALENT SOLD AS 
MILK TO PRIcEs, Costs, AND PRoFITs, 92 PRODUCER-DISTRIBUTORS, 1935-36 


Percentage of total milk equivalent sold as milk 


41 distributors 51 distributors of 


Item of raw milk pasteurized milk 
Less 89 97 or Less 78 88 or 
than 89 | to 96 more | than 78| to 87 more 
Nitin bern GShELDILCOLS, a.6s.0 alco id weiss ee ew 14 13 14 17 18 16 
Average percentage of salesas milk........... 76 93 99 67 81 92 
Amount per distributor 
J 
Dollars | Dollars | Dollars | Dollars | Dollars | Dollars 
SAAC ae Shr tik sR E Sale arene Ee he 11,629 7,500 5,200 |18,312 | 23,250 | 12,325 
PRG UCCOSES few. <a «ae vedere wi Aileen os eee 6,021 3,769 2,657 |10,124 | 12,361 6,206 
Gross SPreads si. cine aie oo 6 Sine slew amines Sie 5,608 3,731 2,543 8,188 | 10,889 6,119 
Neboperating Cost; |. <ieuien Shs 15.58% vs an ohes 3,660 2,509 2,289 6,285 8,364 5,670 
INGDOTORG. Osaki es Sion Cae ale CSAS oS Ds 1,948 deol 254 1,903 2,020 449 
Amount per quart 
Cents Cents Cents Cents Cents Cenis 
ALES Ree ee sere secu 5 PMN cre nega events suse ge Mlle ees ote 12.5 12.0 13.3 9.4 10.3 11.9 
PFOA THCOS Ue Auens eis. chiens ccoue ia gw Gatun cates see ene ave 6.5 6.0 6.8 Dee 5.5 6.0 
Gross spreads ...6 eee cea a eee cane eee wens 6.0 6.0 6.5 4.2 4.8 5.9 
Net peTating COSb. 53 is. wees ss ONAN ER 3.9 4.0 5.9 3.2 3.7 5.5 
Wet prDit.. sec. sy =a ey hem SPER SCE MAE EEE Ges tot Pas 2.0 0.6 1.0 : 0.4 


TABLE 54. RELATION OF THE PERCENTAGE OF TOTAL MILK EQUIVALENT SOLD AS 
MILK, TO VARIOouS Factors, 92 PRoDUCER-DISTRIBUTORS, 1935-36 


Per cent of total milk equivalent sold as milk 


41 distributors 


51 distributors of 


Item of raw milk pasteurized milk 
Less 89 97 or Less 8 88 
or 
ee to 96 more | Average ey to 87 more | Average 
Number of distributors....] 14 13 14 ay ay 18 16 51 
Per cent of milk equiva- 
lent sold as milk........ 76 93 99 86 67 81 92 78 
cn Sigua ou equiva- 4 
ent sold retail......... 8 90 91 87 48 58 
Value of daily sales (dollars)} 32 20 14 22 50 64 sa 30 
che ei milk equivalent sold 
Gr ee Mauris ites lek 254 171 107 177 532 617 2 
Plant cost per quart (cents) 1.4 1.4 1.9 1.5 13 1.4 3 Te 
Delivery cost per quart |- 
(GENLOIN an ata Ce ee 1.8 1.9 2.5 2.0 1.3 1.5 2.4 1.6 


ciency, (3) size of load, (4) compactness of route, and (5) capital turn- 
over. If a producer-distributor can manage to be above average in all 
five of these factors, and if anything like a normal price situation pre- 
vails, he will be assured of a profitable business. Of the 92 producer- 
distributors included in this study, 7 were above average in all five factors 
(table 55). These seven distributors had an average net operating cost 
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TABLE 55. CoMBINED EFFECT OF FIVE IMPORTANT FACTORS ON THE COSTS AND 
PROFITS IN DISTRIBUTING MILK, 92 PRODUCER-DISTRIBUTORS, 1935-36* 


Factors in which distribu- Distributors Net operating costs Average net 
tors were above average per quart of milk profit or loss 
Number Numbers Cents Dollars 
Nonerety Seer ee orca) Od pepe 13 (Os —262 
ING pie Aen eeeeG. 2 me tee tate ene 28 5.2 461 
hot ee as ae Pe eevee be See 18 4.4 1,006 
“WAV CGR ea tate re fos Ae ieee 13 4.0 1,685 
HOUT hie eee aoe eee wie eet aes 13 Bll 3,792 
ie 5 bias fone ae eu cart 7 27 4,729 


*The factors are: volume of business; labor efficiency; size of load; compactness of route; and capital 
turnover. 


of 2.7 cents per quart of milk, and made a profit of $4729 per distributor 
for the year. Thirteen of the 92 distributors were below average in all 
five of the factors listed. These distributors had a distribution cost of 
6.2 cents per quart, and suffered a net loss of $262. 

In comparison with the distributors who were below average in all 
factors, those who were above average in all five factors sold seven 
times as much milk daily; nearly three times as much milk per hour of 
labor ; four times as much milk per truck; more than three times as much 
milk per mile of route; and turned their capital over in one-third less 
time (table 56). The largest profit made by any distributor who was 


TABLE 56. AVERAGES FOR EACH OF THE FIVE Most IMPORTANT Factors AFFECTING 
THE COSTS AND PROFITS IN DISTRIBUTING MILK, 92 PRODUCER-D&STRIBUTORS, 1935-36 


Averages for distributors in each group 
Number of 


Number of distributors : 
factors above aver- | Quarts daily Quarts Quarts sold Quarts Months 
age sales per sold per hour daily per sold per mile | sales equal 
distributor of labor truck of route to capital 
Nometiit. oseuroe 13 144 11 17 4 feD: 
05302) eaeae Cie ene iG 28 169 14 141 5 oD 
WOT HR. eet Ses 18 230 20 179 8 Syl 
MET GG i.5s ea ee ai 13 439 22 274 9 Sel 
POUT siete ue thew cate Le 13 632 26 401 10 Ses) 
Piveqe= ier. 2h. oe if 1,037 Bit 470 14 2.6 
All distributors. . 92 347 20 238 7 Seo 


below average in all five factors was $600, and the smallest profit made 
by any distributor above average in all five factors was $700. The net 
operating cost of the former distributor was 6.5 cents, and of the latter, 
3.0 cents. The $600 profit of the inefficient distributor was the result 
of a wide spread between the average selling price and the product cost, 
whereas in the latter instance the small profit was due to an unfavorable 
spread. 

From the foregoing analysis, there may be derived approximate mini- 
mum standards of efficiency with respect to the five important factors 
that are shown to have the greatest effect upon costs and profits. Such 
standards, with certain differences as between raw-milk and pasteurizing 
distributors, are given in table 57. 

Volume is an important factor affecting the success of producer-dis- 
tributors, but in spite of this, two distributors who were included in this 
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TABLE 57. STANDARDS OF EFFICIENCY FOR PRODUCER-DISTRIBUTORS 
IN NEw YorK STATE* 


Approximate minimum rate for efficient 


operation 
Factor Basis of measurement 
Raw-milk distributors | Pasteurizing distri- 
butors 
Volume of business......... Quarts daily 4 200 400 
SIZEOM OAM eo ears Quarts per truck, daily 200 200 
Compactness of routes..... .| Quarts sold per mile of route 9 9 
Labor efficiency........... Quarts perhouroflabor | 18 ons 
Capital efficiency.......... Months sales equal to capital 2 3 


*Directions for calculating costs, and factors to be used by distributors in comparing the efficiency of 
their businesses with the standards set up in this report are available on request to the Department of Agri- 
cultural Economics and Farm Management, New York State College of Agriculture, Ithaca, New York. 


TABLE 58. NUMBER OF PRODUCER-DISTRIBUTORS WHO WERE ABOVE AVERAGE IN 
EACH OF THE Factors LISTED, 1935-36 


Number of distributors in each group who were above average in— 


Number of 


Number of distributors \ 
factors above Quarts daily | Quarts sold | Quarts sold | Quarts sold | Months sales 
average sales per per hour of daily per per mile equal to 
distributor labor truck of route capital 
NODE seuetheios cae es 13 ne Be a 
(OyoVeh hee eee 28 2 1 2 7 16 
Wi cin tone ce as ccs, oi 18 3 9 3 9 12 
EPHTeG rts Sanscert es 13 6 10 10 6 7 
1 ne eee eg 13 11 12 13 10 6 
IDNA & Eee eee ff re 7 rf 7 rf 
All distributors. . 92 29 39 35 39 48 


study and who were above average in volume were below average in all 
other factors (table 58). Three were above average in volume, yet be- 
low average in three other factors. Six were above average in volume 
and below average in two other factors. Eleven were above average in 
volume and below average in one other factor. Of all 92 producer-dis- 
tributors, only seven were above average in volume as well as in the other 
four factors. 


MISCELLANEOUS FACTORS AFFECTING COSTS AND PROFITS 
Population of market 


Volume of business has been shown to be one of the most important 
factors affecting the costs and profits of the producer-distributors inter- 
viewed. The question then arises, what are the natural limitations in 
getting a large volume of business? The size of the city or village in 
which the distributor is retailing sets rather definite limits as to the vol- 
ume any one distributor can acquire. The principal market of thirty of 
the distributors included in this survey had less than 4000 population, 
and averaged approximately 1700 (table 59). The distributors in this 
group sold 146 quarts daily, whereas the 34 distributors selling in cities 
of 45,000 or more had an average volume of nearly 500 quarts per day. 
No distributor who had a market with less than 4000 population handled 
more than 437 quarts a day, and only 7 distributors in this group handled 
more than 200 quarts daily. 
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TABLE 59. RELATION OF POPULATION OF THE PRINCIPAL MARKET TO VOLUME OF 
BusINnEss, 92 PRopUCcER-DistTRIBuUTORS, 1935-36 


Population of market Daily volume, quarts 
Number of 
distributors 
Range Average Range Average 
Less than 4,000....... Watley 30 32 to 437 146 
4,000 to 44,999* 10,964 28 69 to 2,205 395 
45,000 or more 56,324 34 49 to 2,339 485 


*There were no cities in this group of more than 25,000 population. 


Distance from market and type of highway 


One-fourth of the distributors included in this study had milk plants 
less than one mile from the city in which they were retailing, and only 
one-tenth were four miles or more from the market. The average dis- 
tance from the milk plant to the village or city limits of all 92 distributors 
was 2.2 miles, and no distributor was more than 10 miles from the mar- 
ket. The type of road is of even more importance than the distance 
from market. Of the average distance to market, 1.9 miles were hard 
road; 0.2 mile, gravel road; and only 0.1 mile, dirt road. It is impor- 
tant in the winter to be on a road that is kept free from snow 


Plant layout and location 


Plant layout is an important factor affecting the amount of labor re- 
quired per quart of milk processed. It is desirable to have the plant 
located near or attached to the barn, in order to save labor and to avoid 
too much exposure to the weather while carrying the milk from the barn. 
Care should be exercised to arrange the plant so that a minimum of steps 
will be taken in loading and unloading milk cases on the truck: also in 
pasteurizing, cooling, and other work. Many of the distributors visited 
in this study had the garage for the delivery truck attached to the milk 
plant. This made it possible for the delivery man to be out of the weather 
when loading the milk and when unloading the empty bottles from the 
delivery truck. The cold room should be so placed as to be accessible for 
loading the milk on the delivery truck. Some distributors had two doors 
to the cold room, one opening in the plant and the other opening into 
the garage. This arrangement eliminated many steps in loading the 
delivery truck. 

Other things to consider in plant layout are: location of the bottle- 
washing room near the place where bottles are unloaded, location of the 
cooler for the raw milk near the door leading to the barn, and location of 
the bottler near the cold room so the full cases of milk can be placed 
immediately in the refrigerator. Floors that drain well save time as 
well as the patience of the plant man. 


Record-keeping 


Before a producer-distributor can locate the weaknesses in his busi- 
ness, he must have adequate records. This is especially important when 
the business gets beyond the family size. It is more important to keep 
records on the retail milk business than on the farm business. The milk 
business has many small cash transactions with numerous customers, and 
the cash turnover is more rapid than that of a farm business. Any cash 
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leaks may quickly put the business in the red. It is necessary to keep an 
accurate account in a route book of the milk and cream sold to each cus- 
tomer each day. The total quantity of milk and cream sold each day, 
plus the amount returned to the cooler, should be checked daily against 
the total amount taken out by the driver. The amount of cash collected 
on the route, plus the value of the milk sold on account, should also be 
checked against the total value of the milk delivered. This should be 
done daily when the driver comes back from making his deliveries. In 
larger businesses the losses from neglect of such checking may easily 
be greater than the salary of an office clerk. 


ANALYSIS OF THE FARM BUSINESS 


A study of the business operations of producer-distributors would not 
be complete unless the farm and the milk business were analyzed as an 
entire unit. A producer-distributor is interested in making the largest 
‘ncome for his labor and capital, regardless of whether he makes it by 
producing milk or by marketing it. In the organization and management 
of such businesses numerous questions arise. Is it more profitable to 
buy or to produce the additional milk needed for the retail business? 
Do the distributors who produce their entire supply of milk make more 
money than those who rely heavily on purchases of milk from other 
farmers to supplement their own supply? How is the efficiency of the 
entire business affected by changes in the efficiency of the milk-distribu- 
tion business? What effect has a reduction in the cost of retailing on 
labor income? Should a producer-distributor grow a large amount of 
cash crops or should he confine his work largely to the production and 
distribution of milk? Is labor efficiency more important in the distribu- 
tion than in the production of milk? A brief study was made of the com- 
bined farm and milk businesses in order to provide facts that might 
be useful in helping a producer-distributor make decisions in regard to 
such problems. 

FARM ORGANIZATION AND LABOR INCOME 


Use of land 

The size of farms studied varied from 28 acres in the Long Island area 
to 215 acres in the central New York area (table 60). Nearly half the 
land was in crops, about one-third in open pasture, and about 6 per cent 
in woods pastured. The other land was in woods, farmstead, roads, 
idle, and waste land. A larger percentage of the total land was in crops 
and a smaller percentage in pasture in the upstate areas, than on Long 
Island. Because of the small total acreage on Long Island farms, there 
was an average of only 15 acres of pasture per farm. 


Crops grown 

In all of the upstate areas, hay was the most important crop and was 
grown on about one-half of the crop land (table 61). Grain crops were 
raised on about one-fourth, and corn silage on about one-fifth of the crop 
land in the upstate areas. Cash crops were relatively unimportant in all 
areas and were grown on only about two and one-half per cent of the 
crop area. There were less than ten acres of crop land per farm in the 
Long Island area and from 50 to 100 acres in crops in the other areas. Ap- 


MiLtk RETAILING IN New York State 63 | 


TABLE 60. UtiILizaTIon or LAND, 81 PRODUCER-DISTRIBUTORS, 1935-36 
SSss—SsS$S9M0MnSaS@®S$M@9909masmamoo9aaaoaMBanomoToST{T (0 000 0 aaa 


Uses James- Central Capital Long All 

town New York district Island areas 
Acres per farm | 
LES). Eas Sees gee) 58.4 | 99.4 Cine 8.6 65.0 
CSP DASUUPE Buh nis k wana eo wk 49.2 60.2 43.0 14.6 43.3 | 
Wreaers cactored. fy io. .2 os ek oe ea 14.3 5.8 tae 8.6 } 
Woadetiotpastured «0. 3 eh oo o8.. 6.1 DO 22.3 2.4 13.2 
Farmstead, roads, idle land, and waste... 5.6 19.3 10.2 M4 10.1 | 

gi 1 reg, y al aaeae Oe een eae ON a 130.4 PAUSES WE 28.0 140.2 


SPS ent Sr PE rari te oS ON oor ee 44 52.9 33 
Cipeaireeture ge. 6t to o PRL valk bers 37 5 
Cais Dasttired 60.3% 3.5. aes fe 8 
Woedsmot pastured. 2227. 222i 4 
4 
0 


Farmstead, roads, idle land, and waste.. 


TABLE 61. AcREAGEs oF Crops Grown, 81 PRODUCER-DISTRIBUTORS, 1935-36 
> 


James- Central Capital Long All 
Crops town New York district Island areas 
re a eee Ae a SY eee Ae el eee oe 
Average acres per farm 
COPE AOS ere Pose schecaet e re tons 1D 21.0 20.2 * aif 14.8 
Coron eran. oe One eS eS, S, 0.8 0.9 1:5 : 0.8 
NESS o 05110 hr OME GIRO ROR RIN Se ae ee 30.4 46.3 45.2 eo 31.2 
CEs ihc ete Pee ini, ae 2 OE Ae 11.0 QA 19.8 0.4 15.1 
CCasRme LODGE tetrad oe. oes a eke lela P27 1.4 135 
COR rer Son ee oe ee 2.4 1.4 Boll 1.6 
MEAL MCLs) Ae 2 Crstl p art. ein aku sa 58.4 99.4 91.2 8.6 65.0 
eS 
Per cent of crop area 

COMLIO? SURGE 4 baie C28, os ck eee wks 2131 211 zal 66.3 22.8 
SiG EAL ioe Bs ly eons eee bs 1.4 0.9 yr eng 12 
Yaa erks hae Mot ka SoS SEEMS he ake 52.0 46.6 49.6 26.7 48.0 
Me PRR RS oid it oat OY. Gs 18.8 Pap lees» PLATE 4.7 23.2 
Grae TOLD Ie MMe, Paris Bitsy. 8 2.6 ak. 1.5 ee 2.3 
Botn T 9) 7, ee ae ee re oe ae 2: 4.1 1.4 3.4 2.3 2.5 
SU LENG ae, Cate ee SER eT ee 100.0 100.0 100.0 100.0 100.0 


*This includes an average of 1.8 acres of green corn. 


parently, producer-distributors have discovered that they can spend their 
time more profitably in retailing milk than in the production of cash crops. 


Numbers of livestock 


There was little livestock other than cows and heifers kept on the 
farms of the distributors interviewed (table 62). There was an average 
of about 28 cows, tl heifers, and one herd bull per farm. There were 
also 3 to 4 horses, a small flock of hens, and a few hogs. The smallest 
herds were found in the Long Island area and the largest in the central 
New York area. Relatively few heifers were found on the Long Island 
farms compared with the upstate areas. The number of cows per farm 
varied from 5 to 102. More than half of the distributors interviewed on 
Long Island kept herds of 20 cows or less. 


64 BuLueTIN 741 


TABLE 62. NUMBERS OF LIVESTOCK, 81 PRODUCER-DISTRIBUTORS, 1935-36 

a 
Central Capital Long All 

New York district Island areas 


— SS 


Kind of livestock James- 
town 


Average number per farm 


SOW Saeco eel eosin: be eels Sates wits 26.5 33.6 26.4 | 22.0 DN 
Heifers (1 year old or more)..........- D.d 8.8 6.4 1.4 5.8 
Heifers (less than 1 year)...........-- 5.3 8.3 4.6 1.9 5.4 
1S reek openly Gia 2 aoe Seer oC aoe 130 13 ied 0.9 r Be 
Btillvcnkvies waco cette: = ayer cla tates ome 0.2 0.1 0.1 0.1 0.1 
ET OES eS yak Pee okt aencteis te spats foresees 2.8 3.9 3.6 0.6 2.8 
Pati he-s'. ye naiei Bins xo.s op Sioa nies *irce 12 2.0 5.6 0.1 1.9 
Perse ee a Fe GOS, Mahe abote ste ts, sia 55.0 105.1 123.0 6.3 70.6 


Distribution of capital 
An average of about $26,000 was invested per farm for the 81 farms 
studied (table 63). This comprised real estate, livestock, farm machine- 


TABLE 63. DIsTRIBUTION OF TOTAL CAPITAL, 81 PRODUCER- DISTRIBUTORS, 1935-36 


eee eeeaeaaeaeaeaeaeaeaeaeaeaeaea00000NN EN eee avairam™ms 


1 James- Central Capital Long All 
tem town New York district Island areas 
Amount per farm 
Dollars Dollars Dollars Dollars Dollars 
Real estate*........ eee 15,193 15,656 17,724 18,141 16,482 
Milk distribution capitalT............. 3,369 O,ueL 4,529 2,494 3,923 
Livestock .).....5.0 se. eee eee ee eee ee 3,141 6,686 3,889 2,939 4,393 
Farm machinery @nd tools..........-. 1,307 1,829 1,730 339 1,309 
Peet and’ SUPPLIES 5. 0 es Fa aes ees 133 558 219 ran 256 
hfs te hae ge anes Dee See Sema scene eRe 23,143 29,850 28,091 23,913 26,363 
Proportion of total 
Per cent Per cent Per cent Per cent Per cent 
Real estate*........ RAGA RTs Me kev Nes 65.6 52.4 63.1 75.9 62.5 
Milk-distribution SAOINALT basse Pena as Y 14.6 17.2 16.1 10.4 14.9 
Livestock. .... 6. sees eee cece ee eee 13.6 22.4 13.8 12.3 16.7 
Farm machinery and tools............ 5.6 6.1 6.2 1.4 4.9 
Pes Gnd GUPPHES si. sia eee whe 0.6 1.9 0.8 wtws 1.0 
AGEL x eR A ae Ce unre a a aN 100.0 100.0 100.0 100.0 100.0 


*Does not include value of milk plant. 

tIncludes accounts receivable. 
ry, feeds and supplies, buildings, equipment, and accounts receivable.' 
Little difference was found between areas in the amount of total capita 
invested, but there was some difference in the distribution of capital 
More of the capital on the Long Island farms was invested in real estat 
and less in livestock, equipment, and supplies. For all areas, about two 
thirds of the total capital was invested in real estate, about one-sixth eacl 
in livestock and the retail milk business. Less than 10 per cent of thi 
total capital in any area was invested in farm nrachinery, feed, anc 
supplies. 7; 


Source of receipts 
The total gross income amounted to approximately $15,000 per farn 
for the 81 farms on which complete records were obtained (table 64) 


Accounts receivable consisted of past-due milk accounts. 
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TABLE 64. Sources or Farm REcEIPrtTs, 81 PRODUCER- DISTRIBUTORS, 1935-36 


Central 


James- 
New York 


Capital 
Source town es 


district 


All 
areas 


Long 
Island 


Amount per farm 
a ee 


Dollars Dollars Dollars Dollars Dollars 
Peerarbereee io. co ee A ee 10,243 14,427 17,229 11,054 12,959 
PAVRALOCl BBIOR ois pee 216.5 keh ou wc whteavc 483 1,027 (ol 294 658 
Increase ininventory.......bs0.<ae<. 462 1,145 807 470 747 
eae cmre fe ness co, 1 oi a aioe es 266 236 95 Aeese 163 
WUISCOOMOOS. 5. o tree ss co vic.s Pees 70 736 87 160 317 | 
dul A ae es a, a nes ..° o SeereS 11,524 17,571 18,949 11,978 14,844 
CELE EEE heise eS NOL Aen Een is Tsay La ee, 
Proportion of total 
2) Ee oeeee © {ee telat ee re Se ey Ge Teg 
Per cent Per cent Per cent Per cent Per cent 
TROtRI PSA IeN te Sin Ns pt aa by hg 88.9 82.1 90.9 92.3 87.3 
PA VOCE AIOE AUR as cheese Aes 4.2 5.9 3.9 2.5 4.4 
Increase in inventory..........:cc000¢ 4.0 6.5 4.3 3.9 5.0 
ROS cca s Ses b.dwretsiote atte slg eda 2.3 1.3 0.5 aes 3 taal 
Wisee anos: oo ovic oe ccc eudeee cee 0.6 4.2 0.4 1.3 2 
BECHGIE Tote anh fs Zhe or etal gh tre oe.e A Bee as 100.0 100.0 100.0 100.0 100.0 


*Includes all milk, cream, and other products sold through the retail milk business. 


Nearly $13,000 per year, or about 90 per cent of the gross income per 
farm, was from sales of milk, cream, and other products sold through the 
retail milk business. Practically all of these sales were milk or cream. 
Income from sales other than retail sales was more important in the 
upstate areas than in the Long Island area. 


Distribution of expenses 


Labor was the most important item of expense for all areas, and 
amounted to $2623 per farm, or nearly one-fourth of the total farm ex- 
penses (table 65). Purchased feed, most of it for cows, was the next 
largest item, and amounted to $1969 per farm. Purchases of milk, cream, 
and other products for resale on the milk route were the third largest item, 
and amounted to $1903 per distributor. Other groups of expenses, in 
order of importance, were: machinery, truck, automobile, gasoline, and 
oil; milk-room equipment and supplies, livestock; buildings; publicity, 
bad debts, and licenses ; taxes ; water and electricity ; fertilizer, seeds, and 
sprays; veterinary and miscellaneous supplies; and inventory decrease. 
Two-thirds of all farm expenses were for labor, feed, milk and cream, 
machinery, trucks, and gasoline and oil. 


Summary of farm earnings 


The difference between the farm income and farm expenses represents 
the amount the operator had left for his year’s work and interest on the 
capital invested in the business. This averaged $3245 per year for all 
areas (table 66). The central New York area had the largest income, 
and the Long Island area the smallest income for capital and operator’s 
labor. If interest is charged on the average capital at 5 per cent, and this 
sum deducted from the income for capital and operator’s labor, the re- 
mainder is called labor income and represents the amount the operator 
received for his year’s work in addition to a house to live in and farm 
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TABLE 65. FARM AND MILK-DIsTRIBUTION EXPENSES OF 81 
PRODUCER-DISTRIBUTORS, 1935-36* 


EE —————————————————————— ——————————————_—_—_ TEE 


Item James- Central Capital Long All 
town New York district Island areas 
Nba SOOM EOS, Gun So oH Won os Sonn Oo 21 Par 13 20 81 
Amount per farm 
eg bee, ee 
Dollars Dollars Dollars Dollars Dollars 
Hired and unpaid labor... ....22...... 1,832 3,229 3,044 2,364 2,623 
Cattleoandlotherreed yemieeaiiee tsreete 1,106 1,837 ee Oars SIO | 1,969 
Milk, cream, and by-products......... 1,606 1,547 4,784 823 1,903 
Machinery, truck, automobilef, gaso- 

Line wOllpenew en tate crack ere. shee 869 1,492 1,534 811 1,168 
Milk-room equipment and supplies..... 684 978 1,022 775 860 
EYRE otal ee ME) NET EN gS ECS NE En | 547 1,154 860 741 847 
BuilGinesemey re cere lee ice ee ier els 610 860 860 ole 675 
Publicity, bad debts, and licensesf..... 339 517 501 390 438 
(RAR EG MMe eer fie ona ucts attests Some mul dey Sons 126 229 208 ooo 225 
Wiatemrent electnCity aecets cis.iicensi: ere 138 224 Die 183 199 
Hertilizer Seeds SpraySecs dresses ue 170 235 239 70 178 
Veterinary and miscellaneous supplies$ i 187 108 110 125 
Taventory decreases. Sires. cach eens 155 i bes 120 102 124 
AT OtH eres ata oe sees- orate rersreetioehtenacelene sere 115 537 122 144 264 

J Otel CS DeUSeS en ais atta Satan eels 8,369 13,141 15,402 10,431 11,598 


a 
*A detailed list of farm expenses is given in the Appendix, table 80. 
+Includes both milk business and farm trucks. 
tIncludes telephone and office supplies. 
§Includes horseshoeing, strainer cottons, pails, cans, etc. 


TABLE 66. SUMMARY OF CAPITAL RECEIPTS, EXPENSES, AND PROFIT, 
81 PRoDUCER-DISTRIBUTORS, 1935-36 


James- Central Capital Long All 
Item town New York district Island areas 
Average amount per farm 
; Dollars Dollars Dollars Dollars Dollars 
Average capital LS aOR aoe 23,143 29,850 28,091 23,913 26,363 
NotalmarinTeCelous. (act nae acl « sce ts 11,524 17 ov4 18,949 11,978 14,844 
ADOLAMLALTIVe RO CUSESs <6 6 5 cal bisins oleae 8,369 13,143 15,402 10,431 11,599 
Income for capital and operator’s labor Soo 4,428 3,547 1,547 3,245 
Interest on average capital at 5 per cent 1,107 1,492 1,405 1,196 1,318 
inst ojeheibckelopect-Vs a Seer ae pa ees oat et 1,998 2,935 2,142 352 1,927 
Value of operator’s labor.............. 971 1,180 1,114 1,394 1,168 
Return on capital... .... 6.6. seesaw ees 2,184 3,248 2,433 154 2,077 
Per cent return on capital............. 9.4 10.9 8.7 0.6 7.9 


produce to use in the household. The average income varied from $2935 
in the central New York area to $352 in the Long Island area. 


Variations in labor incomes 


The average labor income of the producer-distributors included in this 
study was higher than that of any group of farms that have been included 
in a farm-management survey by the Department of Agricultural Eco- 
nomics at Cornell University since 1907. In spite of this fact, 20 per cent 
of these farms made a minus labor income (table 67). Approximately 
14 per cent made a labor income of $5000 or more. ‘The highest labor 
income made by any distributor was $13,438; the lowest, a loss of S7648. 
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TABLE 67. VarIATION IN LABOR INCOMEs, 81 PRODUCER-DISTRIBUTORS, 1935-36 
eS LEN 


Labor income Number Percentage 
of farms of total 


epee Oe Oe ae Ee Rk. eco cy S Gee Moke ork ao book hhc 
=a O00. COs not leat cin: < eet as Cee. SA yet mea ee ee ae a 
ee te Cae UE ee ta ek eA ee ee ee cn te RA So 8 eS 
ie eM rte rn, Ce ee BR Cy a. oe eel i ee 
RMU CONSE WS SR Min aA at ee ae an A enc eee 
IEG A Oe ding AS RRS EE pk Pees Nt of ea a ee nee ek a a ee 
pS NS os LE ee ee OE ee a ee Oo a eh a ee ee ees 
PAT og 9G ES Se ORS © RONEN ecg ai pe ec 
Bo Mt eeanr Oar Sree, Me fd eh wig ei Fey eens oe Les pete SG 
et On niet ars ct Raeh sre Hates y tn ete aaa Fabe Heoscwbe o ee data wt ee 
TENT a ok Gt OS mo tl A Er PR Se a LI tat 
My en CLG heat 1, Ae ae Sh Sine) Ok nate ee oe oe MT ES LE ge gi) 
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This extremely wide range in the success of these businesses probably is 
due in part to the fact that this type of business is ordinarily larger in 
size than that of the average dairy-farm business. The average man- 
equivalent of the 81 farms for which records are available was 4.3 (table 
68). This is more than twice the average for New York farms. Al- 


TABLE 68. AVERAGE AND RANGE OF VARIOUS FARM-MANAGEMENT FACTORS, 
81 PRopUCER-DIsTRIBUTORS, 1935-36 


Factor High Low Average 
Size of business (including milk distribution): 
WUC ST qo LS he One oon Beh Ie 1.8 Ra SR ee ee Noe ee 19.1 12 4.3 
Productive-man work units perfarm*®........6..0 0.650000 cc. k. 5,930 164 1,206 
WAVErApe Miumber OF COWS Per falNO fie wc. dose cr seoe tees noob eon kn, 102 4 28 
otaeeamiral per vari (GGllAars). «sacs ou, sles. a honed Secs tee Lom 100,000 5,500 26,363 
Ouarte at milieeetanediper years. i... <.06nek- cheese. eee, 856,090 11,780 119,347 
Type of business: 
Memigen ae wore uitoOn cows. :.. -b Aid deed ooo c lieccccdaca. 63 9 34 
ber Cemuo Worm units da retail Mule irs. HPO oe ac e oo owl enc l.. 84 8 49 
Ret Geib dO. MMI SDD y Produced: « .. fo0 ssc cds eo es ee, 100 18 72 
Efficiency of labor and production: 
Pu E Crain eet nea yay We ee res Wee glee cs 551 96 282 
dares ot malicaold péerman perday (alllabor)..2.'........-.......|> -..0. nt ek 76 
Quarts of milk sold per hour of labor (milk distribution labor only).. 52 4 20 
epmuon oe uel POUNCED DEL COW... a4. tee b sd ee 11,800 3,400 6,655 
Operating cost per quart of milk sold (cents)..................... 9.2 1.6 4.1 
Measures of earnings (dollars) 
Reser per hour of labor'on retail milk. 22... oe. ince eccee 1.34 —.06 .60 
Total labor return on retail milk perfarm........................ 19,708 —627 3,511 
en promy OH Feball Hwlic Per LATIN). 2. nie 6 cod es cos oo hacen nel... 10,960 —2,720 1,270 
ee EMOTE OE CRIN Ne rhe ou 82h cho Gi ecto ww... 13,438 —7,648 1,927 


*A productive-man-work unit is the amount of directly productive work accomplished by a man in 
10 hours. For example, it takes an average of 10 hours to cut and harvest an acre of hay once; so each 
acre of hay is considered as one productive-man-work unit per cutting. Each quart of milk equivalent 
retailed per day for a year represents approximately 2 man-work-units. A dairy with an average of 200 
quarts retailed per day would have 400 work units on retail milk. The work-unit requirements for other 
farm enterprises are given in the Appendix, table 81, page 83. 

tAverage of beginning and ending inventories. 


though there is an opportunity to make more money on a large farm than 
on a small farm, there is also a chance to make a large loss, if prices are 
unfavorable or if the business is not well managed. On a large farm, 
a greater proportion of the expense, especially the expense for labor, is 
a cash cost. 
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RELATION OF THE RETAIL MILK ENTERPRISE TO THE FARM BUSINESS 


About half of the labor force on the farms of the producer-distributors 
for whom complete records were available was used in the operation of 
the retail business, and one-third in the production of milk (table 68). 
Only one-sixth of the total labor was used for other farm enterprises. 
Three-fourths of the 326 quarts of milk retailed per day was produced 
on the distributor’s farm, and one-fourth was purchased. On the basis 
of this proportion of the milk produced, the average output per man, for 
the entire labor force, was 76 quarts, or nearly two 40-quart cans of milk 
a day. This included all work for the production and retailing of milk 
as well as the time spent on the other farm enterprises. This figure 
varied according to the percentage of the milk produced and the amount 
of time spent on other farm enterprises. The average output of milk, for 
the time spent on the retail enterprise only, was 20 quarts per hour; or 
based on an 8-hour day, 160 quarts, or 4 cans per man per day. 

Most of the labor income of the 81 farmers was derived from the retail 
milk enterprise. The average net profit from this business amounted to 
$1270, compared with a labor income from the entire farm business of 
$1927. Net profit is not comparable with labor income because the for- 
mer is exclusive of charges for operator’s labor and privileges. 


Relation of size of retail enterprise to labor income 


_ It has been shown that the earnings of the retail-milk business play an 
important part in the earnings of the farm business as a whole. In the 


TABLE 69. RELATION OF THE VOLUME OF BUSINESS OF THE RETAIL MILK ENTER- 
PRISE TO LABOR INCOME AND OTHER Factors, 81 PRoDUCER-DISTRIBUTORS, 1935-36 


Milk retailed per year 


Item 
Less than 58,000 to More than 
58,000 quarts | 117,000 quarts | 118,000 quarts 

INDIA DGT Ot CASITID IRM acess Fea Us nae en ee ees 27 27 27 
Size of business (including milk distribution) : 

Man equivalent per farm...........-6. 0s +e eeeeeeee 2.5 4.0 6.3 

WOPk Units HOY TATE ste ieaiws wes eck cae wee eceeces 533 1,019 2,067 

Number of cows per farm. ............- esses eens 14 "28 "41 

Quarts of milk retailed per year. ...............0085 36,966 86,444 234,632 
Type of business: 

Per cent work units on retail milk. ................. 35 42 57 

Per cent work units on COWS. ....-- + esse esse eee eee 40 41 30 

Per cent milk supply produced..............05.008. 96 88 62 
a A labor and production: 

ork units per man.......-.e estes e eee eee eee eens 213 

Quarts of milk sold per man per day*. ............., 40 70 ion 

Quarts of milk sold per hour of labort............... 14 17 24 

Production per cow (pounds). ....-- +s seee sees eee 5,390 5,893 7,609 

Net operating cost per quart of milk sold (cents)...... 5.1 "4.4 "3.9 
se peo of as elie 

eturn per hour of labor on retail milk (cents)f....... 44 : 

Total labor returns on retail milk (GGUEEE) $i ecccs ase 1,198 2 733 6 e11 

Net profit on retail milk (dollars)......++++++++.-055 269 941 2,599 

Labor income (dollars), \'. cc sderededa tes... ssaeces 507 1,663 3.611 


*Based on total labor for farm and milk business. 
ope on aie ws oe bys Fam ef P 
eturn per hour of labor is the sum of net profit and the cost of hire i ivi > 
total hours of labor used in the milk-retailing business. cet ot hited and unpexd Wivcr, diveren ay ae 
§Total labor return is the sum of net profit and the cost of hired and unpaid labor. 
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smaller businesses a lesser share of the total income was derived from 
the retail-milk enterprise. The 27 farms that retailed less than 58,000 
quarts of milk a year had a net profit of $269 from retail milk, and a labor 
income of $507. This compares with a net profit of $2599 and a labor 
income of $3611 for the 27 men who retailed more than 118,000 quarts 
per year (table 69). One reason for this difference is that the farms 
with the larger retail-milk businesses buy a larger proportion of the milk 
they sell. Therefore, a larger proportion of the time of the labor force 
is spent on retail milk than on the other farm enterprises. Because the 
return per hour of labor for the retail-milk enterprise is higher than that 
of most other farm enterprises, it is to be expected that a larger income 
would be made with the larger milk business. 


Relation of size of business and percentage of the total volume of business 
on retail milk to labor income 


It is generally true that the larger the proportion of the total farm 
business made up of retail milk, the larger the labor income. This was 
true even with farms of the same size (table 70). Apparently it was 


TABLE 70. RELATION OF SIZE OF BUSINESS AND PERCENTAGE OF THE TOTAL VOLUME 
oF BUSINESS ON RETAIL MILK TO LABOR INCOME AND OTHER Factors, 81 PRODUCER- 
DISTRIBUTORS, 1935-36 


ee 


Lessthan 700 work | 700 to 1,260 work | 1,261 or more work 


units per farm units per farm units per farm 
‘& 
Item Per cent work units|Per cent work units|Per cent work units 
on retail milk on retail milk on retail milk 
Less 45 Less 45 Less 43 
than 45 | or more | than 45 | or more | than 43 | or more 
ih ad Ne Se es ee eee. 
INtimberoterarims. coronene si> sie ecerete es) «<u ifs 14 13 14 13 14 
Size of business (including milk distribution): 
Man equivalent per farm...........---+-+- 2.4 2.4 4.0 4.4 De 093 
Work unite per fants. si. cas ea le os 420 523 963 1,039 1,662 2,588 
Number of cows per farm..........---+++--5 aL 14 2T 23 44 47 
Quarts of milk retailed per year..........-. 26,582 | 55,434 | 65,050 | 116,723 | 124,398 | 317,754 
Type of business: 
Per cent work units on retail milk........... 28 53 34 56 37 61 
Per cent work units on COWS.........-+---+- 36 40 42 33 40 20 
Per cent milk supply produced............. 90 87 94 69 97 55 
Efficiency of labor and production: 
Work units per man....... 0c cece een e cence 177 218 244 238 313 359 
Quarts milk sold per man per day*.......... 30 63 44 72 64 121 
Quarts of milk sold per hour of labort....... val 14 16 16 20 28 
Production per cow (pounds)....... Coe # Fass 4,633 7,329 4,902 7,613 5,826 7,966 
Net operating cost per quart of milk sold 
ERY a oi boned tetas i Aone oe Sales Boo 8 5.4 5.5 4.4 5.1 3.8 3.5 
Measures of earnings: hae 
Return per hour of labor on retail milk (cents) PM 56 50 49 61 75 
Total labor returns on retail milk (dollars)... 518 2,097 2,047 3,604 3,776 8,526 
Net profit on retail milk (dollars)........... 20 581 588 841 1,870 3,622 
Labor income (dollars)............2+eeeee- 476 872 1,125 1,922 1,647 5,339 


ee em ed re ee eS 


*Based on total labor for farm and milk business. 
+Based on labor for milk business only. 


more profitable for a farmer to spend his time retailing milk than to spend 
it milking cows or doing other farm work. The distributors who spent 
45 per cent or more of their time on retail milk made a labor income 


a ee el 
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about twice as large as that of the distributors who spent less than 45 
per cent of their time on retail milk. In each size group the farmers who 
spent the smallest amount of time on retail milk produced practically 
their entire milk supply. Apparently it was more profitable to increase 
the size of the farm business by purchasing milk and expanding the retail 
enterprise than to expand the dairy herd or other farm enterprises. 


Relation of size of business and percentage of total volume of business on 
cows to labor income 


In most of the farm-management surveys of dairy farms that have been 
made in this State a rather close relationship has been shown between 
the number of cows kept and labor income. When the farms in this 
study were grouped into two size groups, those with more than 1090 and 
those with less than 1090 work units per farm, it was found that within 
these groups an increase in the proportion of the total work spent on cows 
resulted in a decrease in labor income (table 71). The farms with the 


TABLE 71. RELATION OF SIZE OF BUSINESS AND PERCENTAGE OF TOTAL VOLUME OF 
BusINEss ON Cows TO LABOR INCOME AND OTHER Factors, 81 PRopucER-DISTRIB- 
uToRS, 1935-36 


a 


Less than 1,090 work units | 1,090 or more work units 
per farm per farm 


Item Per cent work units on cows | Per cent work units on cows 


Less 39 to 43| 440Fr Less 30 to 39 40 or 


than 39 more | than 30 more 

INDE OL LATING crm vom envi © ombcrmin ate wae eres 14 13 14 13 14 13 
Size of business (including milk distribution): 

Man equivalent per PAPI ee Meee che we Rae 2.9 2.8 2.9 6.6 5.9 4.8 

WeOPEAIIUS DECTOT URS Wid ities eee oe Nin es 648 599 559 2,288 idol 1,464 

Number of cows per farm...............54. 13 16 18 35 41 44 

Quarts of milk retailed per year............ 58,304 | 56,725 | 39,057 | 296,787 | 153,264 | 120,212 
Type of business: : ' 

Per cent of work units on retail milk........ 45 47 35 65 44 41 

Per cent of work units on COWS. ............ 31 41 49 23 35 45 

Per cent milk supply produced............. 81 94 99 46 85 94 
pecs of labor and production: 

OrlGUnits Pee materia tee es verses. ws 225 218 1 

Quarts pf milk sold per man per day*........ 55 ‘ay8) 37 198 "Ti es 

Quarts of milk sold per hour of cr 5 ee 15 17 12 26 20 19 

Production per cow (HOURS) «60... fake eis 1,004 6,972 4,532 8,516 6,880 5,013 

Net operating cost per quart of milk sold : { 4 

CGONES) cis sa See OO HS CA OE is 4.7 5.2 5.4 3.6 3.9 4.4 

Measures of earnings: es 

Return per hour of labor on retail milk (cents) 42 63 41 65 68 57 

Total labor returns on retail milk (dollars)... 1,686 2,154 1,329 7,305 5,182 3,589 

Net profit on retail milk (dollars)........... 454 608 '224| 2:768| 2:460| 1,154 

Labor income (dollars)........+++++++eeees 1,799 1,008 496 3.783 | 3,469 1/009 


*Based on total labor for farm and milk business. 
{Based on labor for milk business only. 


larger percentage of the total work units on cows kept more cows per 
farm but had a somewhat smaller total volume of business than that of 
those farms with a smaller percentage of work on cows. The former 
group produced a larger proportion of the total supply of milk, and 
therefore, spent a smaller proportion of their time on the retailing end 
of the business. Likewise the groups with the largest percentage of total 
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work units on cows retailed a much smaller total quantity of milk than 
did those with the smallest percentage of work units spent on cows. This 
resulted in a higher operating cost per quart of milk and lower net profit 
for the retail business. The smaller riet profit from the retail business 
is reflected in the lower labor income. 


Relation of labor efficiency and percentage of farm business on retail milk 
to labor income 
Efficiency in the use of labor is more important on farms with a large 


percentage of the total work units on retail milk than it is on farms with 
a smaller percentage of the time spent on retail milk (table 72). An in- 


TABLE 72. RELATION oF LABOR EFFICIENCY AND PERCENTAGE OF FARM BUSINESS 
ON RETAIL MILK TO LABOR INCOME AND OTHER Factors, 81 PRODUCER-DISTRIBU- 
uToRS, 1935-36 


Less than 45 per cent of | 45 per cent or more of work 


work units on retail milk units on retail milk 
Item Work units per man Work units per man 
Less 210 to | 295 or Less FAI) sxe) |) Gal ere 
than 210 294 more |than219 309 more 

Number olsarinseis arte aree wks oo senses 14 13 14 13 14 13 
Size of business (including milk distribution): 

Man equivalent per farm.................. 3.5 3.8 4.5 4.0 3.5 6.4 

wei UtInCOer Taritiay fei, «dca e algeas bes 675 972 1,556 | ‘& 767 887 2,419 

INSIDER OF COWS DET farm «2 ire. ens cele es 18 27 41 19 20 42 

Quarts of milk retailed per year............ 51,503 | 62,292 | 117,584 | 81,255 | 95,222 | 315,438 
Type of business: boot 

Per cent work units on retail milk........... 38 32 38 53 54 65 

Per cent work units on COWS.........0000.. 39 42 39 30 34 26 

Per cent milk supply produced............. 93 98 94 74 78 51 
Efficiency of labor and production: 

WOE tbe Tier TAAT Sn, dea Bcd o ote & wate wc 191 256 342 190 254 380 

Quarts milk sold per man per day*.......... 40 45 Gal: 56 74 135 

Quarts milk sold per hour of labort......... 16 14 22 15 16 28 

Production per cow (pounds).............. 5,829 4,872 5,861 6,865 7,908 8,254 

Net operating cost per quart of milk sold 

ROCHE aie Weds CRE Sore ees eed ce ERUCSs Bie 4.5 4.4 ES By 4 5.2 5.1 3.6 

Measures of earnings: : 

Return per hour of labor on retail milk (cents) 58 45 59 50 53 73 

Total labor returns on retail milk (dollars)... 1,889 1,986 3,184 2,730 3,104 8,353 

Net profit on retail milk (dollars)........... 791 829 1,324 512 804 3,425 


Babor income (GOlArs). secice:bb ein ounces: 808 892 1) 619 374 2,289 5,663 


*Based on total labor for farm and milk business. 
+Based on labor for milk business only. 


crease in labor efficiency from 190 to 342 work units per man on farms 
with less than 45 per cent of the work on retail milk was accompanied by 
an increase in labor income from $808 to $1619. <A similar increase in 
_labor efficiency on the farms with more than 45 per cent of the work units 
on retail milk was accompanied by an increase from $374 to $5663. 
Labor efficiency is more important on farms with a large than with a 
small proportion of the productive work spent retailing milk, probably 
because the cost of labor is a larger proportion of the total cost of retail- 
ing milk than of the cost of producing it. In a survey of the cost of 
producing milk in Orange County, New York, in 1931, it was found that 


a 
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labor amounted to about one-fourth of the total cost of production.” 
Labor constitutes about one-half the total cost of distributing milk. 


Relation of cost of retailing milk and percentage of farm business on retail 
milk to labor income 

The cost of retailing milk had an inverse relationship to the labor in- 

come of the farms included in this study (table 73). This relationship 


TABLE 73. RELATION OF Cost OF RETAILING MILK AND PERCENTAGE OF FARM BuwsI- 
NESS ON RETAIL MILK TO LABOR INCOME AND OTHER Factors, 81 PropucER-DIs- 
TRIBUTORS, 1935-36 


Nene ee ne 


Less than 45 per cent of 45 per cent or more of 
work units on retail milk work units on retail milk 


Cost of retailing per quart | Cost of retailing per quart 


i (cents) (cents) 


Less 3.6 to 4.9 or Less 3.9 to 5.6 or 


than 3.6 4.8 more | than 3.9 5.5 more 
INGE DE OLR TINS alc ke are lk cies owe © Biel one. oleae 14 13 14 13 14 13 
Size of business (including milk distribution): 
Man equivalent per farm............--.4-- 3.7 5.1 3.2 5.3 4.9 3.6 
VOLE USES POT IAIT oc 5 ple on Owe es ose) 1,193 estes 702 1,885 1,375 775 
INtmberot COws Dertarin« occ ec. ss ene es 30 34 22 32 28 20 


Quarts of milk retailed per year............ 89,026 | 102,895 | 42,358 | 241,422 | 162,076 | 83,275 


Type of business: 


Per cent work units on retail milk........... 37 39 30 64 59 54 

Per cent work units on COWS. ...........05:- 37 38 47 26 31 39 

Per cent milk supply produced............. 94 94 100 47 67 88 
Efficiency of labor and production: 

Work units per man............ see seen 322 261 221 353 282 217 

Quarts of milk sold per man per day*........ 66 55 36 124 90 63 

Quarts milk sold per hour GLIBDOL esi ars es 23 18 12 28 22 13 

Production per cow (pounds).........--... 6,110 6,044 4.113 7,594 8,185 7,731 

Net operating cost per quart of milk sold 

PORES ied 20a e sta RAISER 40 § Umale shia 3.0 4.1 5.9 2.8 4.7 6.9 

Measures of earnings: 

Return per hour of labor on retail milk (cents) 61 65 30 77 64 40 

Total labor return on retail milk (dollars).... 2,330 3,795 1,062 6,655 4,784 2,618 

Net profit on retail PRUE MAOH ATS) ov. eG ies. 3 s 1,256 1,971 —201 3,585 1,480 —376 

BOT CONS (GOURTE) hwaea css cee ke cas 2,252 1,505 —395 5,656 2,099 585 


*Based on total labor for farm and milk business. 
+Based on labor for milk business only. 


was more pronounced for the farms on which a larger proportion of the 
total farm business was made up of the retail-milk enterprise. On the 
farms where retail milk constituted less than 45 per cent of the total 
volume of business, a decrease of 2.9 cents in the cost of retailing resulted 
in increasing the labor income from —$395 to $2252. A similar relation- 
ship was shown for the farms with a larger proportion of the total busi- 
ness in the retail-milk enterprise. The increase in labor income with a 
decrease in the cost of retailing per quart is due both to the higher profit 
per quart and to the larger number of quarts of milk handled by these 
distributors. The distributors with the highest cost per quart of milk 
earned a smaller return per hour of labor spent on retail milk and a small- 
er net profit than did the distributors with a low distribution cost. Ap- 


12S9easonal costs and returns in producing milk in Orange County, New York. By L. C. Cu ingham. 
Cornell Univ. Agr. Exp. Sta. Bul. 641 (Reference on p. 19) 1936. P i ier 


Mitk RETAILING IN NEw YorK STATE 73. 


parently the methods of obtaining low cost and high profits from the re- 
tail-milk enterprise as previously outlined in this report would be effec- 
_ tive in building up a larger labor income for the operator. 


SUMMARY AND CONCLUSIONS 


The distribution of milk by producer-distributors differs from that of 
dealer-distributors in several ways. First, the producer-distributor’s 
plant is located on the farm, and farm labor is used for many of the op- 
erations, both in the plant and on the route. Again, much of the milk 
is produced by the distributor’s herd rather than purchased from farmers. 
Also the volume of business of producer-distributors generally is smaller 
than that of the dealer-distributors. 


AREAS STUDIED 


Four New York State areas were selected for this study: the James- 
town area, the central New York area, the Capital District, and the Long 
Island area. Both retail and wholesale milk prices were lower and 
there were fewer alternative farm enterprises in the Jamestown area than 
in the other upstate areas. The other areas were situated closer to New 
York City and had better fluid-milk outlets. They also had more op- 
portunity to grow cash crops. This resulted in somewhat less desire to 
retail milk. Retail milk prices were 3 to 4 cents higher on Long Island 
than in the upstate areas. Both milk production and distribution costs 
were higher there than in the upstate areas. Becausesof the relatively 
small cities and the scattered suburban population, it was difficult for 
the distributors on Long Island to develop a satisfactory volume of busi- 
ness and to have low costs. 


SALES ANALYSIS 


The average sales of the 92 producer-distributors included in this study 
were slightly less than 350 quarts of milk equivalent, and amounted to $37 
daily. 

A majority of the distributors handled only milk and cream. Those 
with the larger volumes handled a number of different by-products. For 
all distributors, about 80 per cent of the milk supply was utilized as fluid 
milk and 20 per cent as cream and by-products. Sixty-four per cent of 
these sales were made at retail prices. Thirty-six per cent were made to 
wholesale customers and to other milk dealers. Fluid-milk sales consti- 
tuted a larger proportion of the business of raw-milk distributors than 
for the pasteurizing distributors. The former group also had the largest 
proportion of sales to retail customers. 

During the period covered by this survey the prices charged consumers 
and others for milk and cream were set by the New York Milk Control 
Division. In some instances, particularly in the cities in the surplus-milk 
areas, these prices seemed to be somewhat higher than justified by market 
conditions. The average selling price per quart of milk equivalent 
handled by the distributors in the study ranged from nearly 16 cents to 
slightly more than 8 cents, and averaged 1034 cents per quart. 

Relatively small variation was found in the total sales of milk equiva- 
lent throughout the year. The peak of sales in May was only 12 per 
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cent higher than the low point in October. Seasonal variation in the 
sales of milk was less pronounced than in the sales of cream. The great- 
est seasonal variation in cream sales was found on Long Island. In this 
area vacation trade from New York City increased the daily sales of 
cream in June, July, and August to two and one-half times the sales in 
December, January, and February. 


MILK SUPPLY 


Two-thirds of the milk supply was produced by the distributors’ own 
herds, one-fourth was purchased from farmers, and less than 10 per cent 
was purchased from other dealers. The average butterfat test of the 
milk supply as reported to the New York Milk Control Division was just 
under 4 per cent. In computing costs and profits the milk produced was 
valued on the basis of the minimum prices established by the Division of 
Milk Control, while the milk purchased was valued according to the 
actual prices paid. 

The quantity of milk produced in the distributor's herd varied but little 
according to the season. Peak production in June was 12 per cent above 
the daily average production for the year, and in January, the low point, 
it was 8 per cent below average. 


CAPITAL 

An average of $4042 was invested in the milk-distribution enterprise 
including $800 in accounts receivable. The pasteurizing distributors 
had three and one-third times as much capital invested as had the dis- 
tributors of -aw milk. An extra investment averaging $3000 was made 
by distributors who had recently converted raw-milk plants to pasteuriz- 
ing plants. About $2000 of this was for plant equipment and $1000 for 
buildings. 

COSTS AND PROFITS 

The average cost of distributing a quart of milk equivalent by these 
producer-distributors was 4.0 cents. This includes cash as well as non- 
cash items, such as unpaid labor, and 5 per cent interest on the capital 
invested in the business. This should not be confused with the cost of 
distributing a quart of milk to family trade. The cost of distributing 
retail milk in quart bottles was slightly over 5 cents a quart. Approxi- 
mately one-half of the total distribution cost was for selling and delivery, 
and slightly more than one-third for plant operation. The remainder of 
the costs were for containers and administrative items. When the costs 
were classified by type of expenditure, labor costs were nearly one-half; 
supplies and purchased services were about one-fourth; and items such as 
interest, taxes, and insurance, were about one-fourth of the total cost. 


FACTORS AFFECTING COSTS AND PROFITS 


There was a wide variation in profits. The largest profit made by any 
distributor was $11,446. The largest loss was $2717. On the basis of a 
quart of milk sold, the results varied from a profit of 4% cents to a loss 
of nearly 3 cents. Costs varied from less than 2 cents to more than 9 
cents per quart. 

The most important factor affecting the profits of the businesses studied 
was the volume of milk handled. Labor efficiency had the greatest effect 
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on costs of operation. In general, the distributors with the largest vol- 
ume had the largest profits and lowest costs. The volume of business 
of a distributor was dependent to a large degree on the size of the market 
in which he was retailing. ; 

The five most important factors affecting costs and profits were vol- 
ume of business, labor efficiency, compactness of route, size of load, and 
capital efficiency. Séven of the distributors were above average in all 
these factors. Their average net operating cost was only 2.7 cents per 
quart, and their average profit was $4729. Those distributors that were 
below average in all these factors had an average cost of 6.2 cents per 
quart, and suffered an average loss for the year of $262. 

Nearness to market, good road, convenient layout of plant, and good 
records are other factors favoring success in this kind of business. 


RELATION OF THE RETAIL ENTERPRISE TO THE FARM BUSINESS 


The farm operations of the producer-distributors consisted principally 
of an intensive milk-production enterprise to supply the needs of the re- 
tail route. Hay and silage corn were the principal crops grown. Little 
livestock, other than cows and heifers, was kept. 

An average of about $26,000 was invested in the farm, of which $4000 


was for the milk-distribution business. The gross receipts of the milk-’ 


distribution business constituted nearly 90 per cent of the $15,000 annual 
gross farm receipts. 

The producer-distributors included in this study received an average 
income, above all business expenses, of $1927 for theit year’s work in 
addition to having a house to live in and farm products to use in the 
household. One of these operators made a labor income of $13,438, and 
ten others made more than $5000. One failed by $7648 to get any return 
for his time, and 15 others also suffered losses. This type of business 
presents opportunities for making a large gain or a large loss. 

In general, producer-distributors who spent the largest proportion of 
their time on the retail-milk enterprise had the largest labor incomes. 
Results of this study indicate that most producer-distributors desiring 
to increase their business can do so more profitably by enlarging the 
retail-milk enterprise than by keeping more cows. 
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APPENDIX 


TABLE 74. MINIMUM RETAIL AND WHOLESALE MILK AND CREAM Prices ESTAB- 
LISHED BY NEW YORK DIVISION OF MILK CoNTROL FOR LONG ISLAND AND UPSTATE 
AREAS, 1935-36* 


eS ee Te ee 


Prices for sales of Prices for sales of 
milk at— cream at— 
Product Product 
Retail | Wholesalet Retail | Wholesalet 


ee ee ee ee 


Schedule of prices for the Long Island area (cents) 


Grade A pasteurized milk: Heavy cream: 
CiGartG ss ws sidtrn we ne 5 > bys 16 133% CATES Sok 3 oe a a sw as Se 74 58 
Pinte cpl tees ek Brera 10 8 Pans ds Ch A aed ieee 41 34 
Flalf-pintss < <6)s- cm's aise + Se 434 ie [Ub ty eh hak roftere ek eae hore “hl 18 
Bea aes aiafe he 2a" Neieaents ie 11 BUC Be wea eS eee or 53 
Grade B pasteurized milk: Medium cream: 
Ost tg epee eer kee 13 1034 pert) 0% Soe sin si wee xe 61 48 
Pints. je 1 See Vee yee 8 Pints 1 ohn hs ea oie ale oleate 34 28 
Halt-pinte. «ishsiea <= ois!s he ae 334 PEGS 6c giajas aes SRA 18 16 
ae ees enh ee ey 9 Bakes ives. vse Se eee eee ae . 43 
Grade A raw milk: Light cream: 
ES cle cence seats 15 ils’ CHIR TUS 5 uw = = 350s On ee 47 36 
Pints. ....-.-ee eee ee eeee 10 8 PINGS Coes SE Nie eek oy 21 
TRA LESDIDES «fina ens NS - 4l4 Hall-pints os ce. inca pintne #8 15 12 
Belvivc te tee eee mn 9 BURT ic ih tintea tee eek » 30 


Schedule of prices for upstate areas (cents) 


SRL Rea oe en en TES Se re 


Milk (Schedule A) :§ Heavy cream: 
Quarts.......-+seeeee ees 12 10 PUBTUS Sins oc Keo Re Ae 74 66 
PINESE O08. sien ee es es 7 6 Pinte.c iq. oes SO es Seek 41 36 
Half-pints. ... W@h eee ssens 4 3% Halfpints* ince sn ase em 21 19 
Bulkt.........-e seen sees Eg 9 Bulkt. ere Rah ee Cele Se ai, 57 
Milk (Schedule B): Medium cream: 
Quarts........seeeeeeees iat 9 CPOGTEO. Coo c Cais sins as WME 61 51 
PANGS Ay vn divs sis sarees 8 eee 7 6 Prntst oh ic. kiki eee oer 34 28 
Tn fea We cit tiv ae Soe s 4 3% Hali-pints . <si..4s « tacasee 18 16 
Bulkt..... 0. cesses eee eee 8 Bulky, oso SPUR ws On eee ee 48 
Milk (Schedule C): Light cream: 
Quarts.........+ee reese 10 8 Coerte Ss sce he dis sas ee 47 38 
Pints Bein seers Levels 6 5 PIES ; 5. wikis a okies ponte 27 21 
PISS. < oie wis ee sca owe 3 3 PAGE RITES 6's sete da be 14 12 
BT SOC ASA lew a8 8 die 7 TE Ca Se Pe Ge hae | 35 


ee ee ee eed See as 


*Data supplied by the Division of Milk Control at Albany, New York. Cream prices were changed 

Tinga ny period of the survey, but the prices given in this table were in effect during the greater part of 
e period. | 

oe not include sales to other dealers or sales made at the distributor’s plant to retail or wholesale 
customers. 

Rae sales in ie ap cepeey lots. 

ere were three schedules of milk prices for upstate cities and villages, dependi the si d 

location of the city or village. (Official Order No. 80, Divisi f Mi ges, depending upon tne size an 
and Markets.) ion of Milk Control, New York State Dept. Agr. 
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TABLE 75. DIFFERENCES IN SANITARY REQUIREMENTS FOR THE VARIOUS GRADES OF 
Mi1Lxk (As SPECIFIED IN CHAPTER III OF THE STATE SANITARY CODE OF NEW YORK 
STATE AS AMENDED JULY 1, 1937) 


(Requirements identical for all grades are not listed) 


Certified ) 
Grade-A Grade-B and Certi- | Special-A pe Ss 
pasteurized | pasteurized | fied-pas- raw rawt 
teurized* 
Bacteria counts: 

As delivered to consumer........... 30,000 _ 60,000 10,000 10,000 30,000 
Hatire pasteurization i cee es 100,000 SOOOOO Te 215 eee Saal iar lal eee 
Counts made every—..........---.-+ 3 months 3 months week week 3 months 

Cows: : 
VUpUGteUlD. test EVEL V ei nek ces eas fl ws ailere 6 months | 12 months | 12 months 
Bang abortion diseases testevery—..|  ..... | ...+. 3months§$| 3months§| 3months§ 
Veterinary examination||every—....| 6months | 12 months month 3 months | 12 months 
Use strip cup each milking.......... SVieSd oe Ge | atl aean Yes Vegi? <| saya oa 
Chip @ank, udders; tailh.. 55.88... Wes aul |e Poe Yes: ite co Dee 
Milk handlers: nae : 
Laboratory examination of body dis- Before em- | Before em- 
GORINER posite = 6 ks: Ma in o3 q q ployment | ployment** q 
Weekly pivsical examination... 2.5.65) edt Sees PY CS tampa a metas 
Temperature: 

WWSlivery at plat tnccr1. 2 reese oa sts wie ee. 50°F. 60° F. 50°. F. 50° F. SORA, 
Demvervion Strecus 0 Wee keene ae 502K. DOSES 50? FF. DOZeHS SOFeE: 
Welivervewithin—. <i.<. cits oe ooh ss wee 36 hours 48 hours 30 hours 36 hours 36 hours 

Bottle cap: 
COV errrenniae LIDS 6 nase Sik asta els. aes SWestic leet nena Yes Yestt 
IRFOMAITIETIL COLTS co tivete ctarcee seve. ovis vei Black Green Red* Blue * Red 
Bottled in plant receiving only milk of ‘a 
EGBG eer tah Seed eect tele hot. eset elt [60 tok ibs Yes Yes 
Plant approved by State Commissioner Certified- 
Seeeleait ii ee eee nse tore 9 Yes Yes pasteurized SES Pot lech ta tsa, 
Yes 
Supervision of medical milk commis- 
BiG ee Cae otc Reese weal Gaus ees AV GB hrc op icceeeas ul. Th) acto 
Monthly reports to Commissioner of 
Ace ee ey Ree oe to eye cel Wil maka 4 TI) aeaaces Yes 0 a Wehbe Are 


*Certified milk pasteurized. Same as certified. Count after pasteurization not over 500. Words 
“‘Certified’’ in red and ‘‘Pasteurized’’ in black to appear on cap. 

Not permitted in cities or villages over 10,000 after July 1, 1937. Grade B regulations same as for 
Grade A, except cows need not be tested for Bang abortion disease, and printing on cap to be in brown. 

£750,000 if shipped by rail. 

$Unless after repeated clean tests a longer interval is permitted. 

||Cows with mastitis and other diseases excluded. 

§| When and if required by health officer. 

**Specimens of excreta. 

+tExcept upon recommendation of health officer approved by the State Commissioner of Health, 

Source: The above tabulation was supplied by the State Department of Health, Albany, New York. 
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TABLE 76. Mrtnimum Prices EsTaBLIsHED By NEw YorkK Division OF MILK Con- 
TROL FOR PAYMENTS TO PRODUCERS FOR MILK UsED FOR VARIOUS PURPOSES, NEW 
YORK STATE, 1935-36* 


(Based on milk containing 3.5 per cent butterfat) 


Prices paid producers for milk utilized as— 


Month . 
Whole Fluid Condensed and Butter American 
milk cream evaporated milk cheese 
Dollars Dollars Dollars Dollars Dollars 
1935: 
AMUaALyanie. <1 2.457 1.55 1.59 1.22 LA 
February..... 2.45 1.55 kel 1.31 1.30 
March seo... 2.45 1:75 1.53 1.12 1.20 
April ate 2.45 1.75 1.61 1.24 1.22 
NAN MeRR.cce sto 2.45 1.75 io .94 1.08 
WAC hed olaee 2.45 175 1.21 82 .99 
A eh card ee eee 2.45 1.75 122 80 1.02 
August. 254. 2.45 1.75 1.28 85 hill 
September.... 2.45 15 1232 .90 LA? 
October....- 2.45 Lwo 1.39 .98 115 
November.... 2.45 1Le75E 1.58 1.14 1-22 
December.... 2.45 1.80 1.68 1.22 1.40 
1936: 
January... <j 2.45 1.80 1.68 1.24 1.29 
Rebrudnyaes.. 2.45 1.80 Leva 1.34 1.18 
Marites cass 2.45 1.80 1.54 1.14 1.17 
Fo) ieee eee 2.45 1.80 1.47 1.10 1.11 
BYU Os <5 2.45 1.80§ 1.38 96 1.05 
ONE Heese pis 2.45 1.65 1.48 1.04 1.16 
IAVIETAR Cun aie 2.45 1.73 1.48 1.07 1.16 


*Data supplied by the Division of Milk Control at Albany, New York. 

{For areas with a retail price of less than J2 cents, the Class I price was $2.30 per 100 pounds. 
{From Novemi jer 1 to 20, price was $1.75; from November 21 to 30, price was $1.80. 

§From May 1 to 9, price was $1.80; from May 10 to 31, price was $1.65. 
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TABLE 77. SEASONAL VARIATION OF MILK PRODUCTION OF 
90 PRODUCER-DISTRIBUTORS, 1935-36 


Central 


Month Jamestown New Vork Be epial 


District Island 


Long | All 


Quarts produced daily per distributor 


AP Rees waren nee 172 271 238 173 2138 
PeDruary.:. os «- 183 281 251 174 222 
Marches. os. oe. 196 298 Ze 178 Papaye 
Attlee aes. 6 oe: 198 | 318 260 184 241 
IVER te Oi, ao rare 216 323 266 192 ill 
NittiGwes te ce eee: 214 322 293 210 259 
REY Sg gee apenas 200 292 245 204 236 
PAS ONISE he tec scales 194 288 228 201 230 
September..... 186 289 UPR 189 226 
Octobet:: +. .:. WH. 287 234 179 221 
November...... 175 298 241 179 224 
December...... 17 Gl 301 Dx pe 176 222, 
VERA eran psiaies 190 297 248 187 Zou 


ativan. «v1. - 91 91 96 93 92 
February....... 96 95 101 93 96 
MMaICW cd wala 103 100 102 95 100 
fill OSS) eee 104 107 105 99 104 
Wider octets 62 114 109 107 103 109 
Ba A eee 113 108 118 113 112 
YUU 28S 3 ears Ceara 105 98 99 109 102 
PUSIPURE ne ats o.08 102 97 92 108 99 
September..... 98 97 94 101 98 
October tae. 93 97 95 06 95 
November...... 92 100 97 96 97 
December...... 90 101 94 94 96 
Average........ 100 100 100 100 100 


TABLE 78. INDICES OF SEASONAL VARIATION OF MILK PURCHASES BY 
36 PRODUCER-DISTRIBUTORS, 1935-36 


(Daily average for the year = 100) 


Jamestown area Central New Capital District} Long Island All areas 
Month (11 distributors) eda oa (8 distributors) | (8 distributors) | (36 distributors) 

MVAULGATY 7.22.0 os. 6 123 136 114 89 121 
Febrttary. .. 6... 144 131 86 91 114 
Mares 5 Jo:3%).2-..9 151 114 99 89 lies 
DO ey pe ines 109 88 105 88 102 

BV nae Hees 109 96 119 97 110 
PROTO OAL rated hehe 84 84 96 81 89 
A ee pe eee 75 86 119 155 99 
AUSUSE Uke. os 77 87 114 147 98 
September...... 76 94 83 118 85 
DOCbODEEs > vse 76 99 84 82 85 
November...... 91 100 87 69 91 
December...... 87 85 93 * 94 89 


—— | | ff 


Average........ 100 100 100 100 100 
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METHOD OF ALLOCATING COSTS TO RETAIL MILK 


In order to determine the costs for the various products in the several sizes of 
containers, it was necessary to devise a means of allocating costs to each type of 
sale for each product. This was done by expressing all sales in units equal in 
cost of distribution to a quart bottle of retail milk. The cost per retail quart of 
milk was then obtained by dividing the total costs of operation by the total number 
of such units. The ratios used in converting the various items into retail quart 
units are given in table 79. In determining these ratios, each principal item of 


TABLE 79. Ratios Usep To CoMPUTE QUARTS OF RETAIL MILK EQUIVALENT, In- 
CLUDING THE VARIOUS PRODUCTS AND METHODS OF SALE, 92 PRODUCER-DISTRIBU- 
ToRS, 19385-86* 


——————————— nS SSS SSS 


Cost classification 


Product and method of sale call ae All 
: elling an minis- 
Plant Container | * Gelivery trative costs 
Unit ratios per quart of milk sold 
ht ee ee oe ea eee Lie es Be 
Retail milk: 
itera oe else es civ catee os aie Oe are 1.00 | 1.00 1.00 1.00 1.00 
2TTRES EMT Ie uae esi oe Ave RIS tees Bae ale Reae Ts 1.30 1.70 1.40 1.40 1.40 
ROPER LT TNISICS £5 5 sce. ast ere 36: 8 oil's AN phe 1.90 2.40 2.30 2.15 2.15 
Wholesale milk: 
Quarts... cece cceneresesedevee 1.00 0.50 0.70 
ieee. Vanish SAREE sunitin ss ase RAGES 1.30 1.70 0.70 0 1.00 
RE SRIMLL DITLES 616 in) 3 0 opeasge ss sae ks 1.90 2.40 1.15 1.50 1.50 
Ree ST wc Pe hs os: ahaa a, ak SN 0.70 35 0.50 
Milk sold at plant to other dealers 
QUART ese. el csiecin ses ous ssidiessenass 1.00 1.00 Peat. 0.45 0.45 
PINtS.. 2s jes ede ee eeecceensaees 1.30 1.70 Shy 0.65 0.65 
Onestia lf Pin tSirsrse tune cies, wise ls shot sreuen 1.90 2.40 Ane & 0.95 0.95 
ee RR Piiel's pi twas hoc eRe Ae 0.70 0.25 TH 0.30 30 
Unit ratios per quart of cream sold 
Retail cream: 
Quarts... cece cece este eee n eens 1.50T 1.00 1.00 1.20 1.20 
BUS a Gs Sah AN se wan Vain hs ws 1.95 1.70 1.40 1.65 1.65 
GATOS DER Oh ely nie hae Nib k & WAS Stew 2.85 2.40 2.30 2.50 2.50 
Wholesale cream: 
COUT US is col tis sth teh civ. Aa eee .50 .00 0.50 
PINGS aves s css anvasvewsevecescuns 1.95 1.70 0.70 0 1.20 
GHGAIT PINE. a bev E ee oh k's 2.85 2.40 1.15 1.90 1.90 
I Ot et te oan hs O48 tie sisted 1.00 0.25 0.35 0.60 0.60 
Cream sold at plant to other dealers: 
Quarts... cece cece ee eee eee eee il 0.6 0.65 
PIB ig OAs eae hee HAO eve d eae ese 1.95 1.70 ceR 0.90 0.90 
ao be bre 2s ae 2.85 2.40 thse 1.30 1.30 
STP ik aisle dk ox wlio Ww Wisin he 65.4 1.00 0.25 3eRe 0.40 0.40 


*Ratios for by-products were as follows: chocolate milk and skimmilk same as retail milk; butter, 1.00 
per pound for plant cost if made, 1.00 per pound each for selling and delivery cost and administrative cost; 
cottage cheese same as butter; eggs 1.00 per dozen for selling and delivery cost; all other by-products were 
given a selling and delivery ratio of 1.00 for each 25 cents of sales value. 

{Plant ratios for cream were adjusted on a sliding scale according to the proportion of cream separated. 
Ratios for retail quarts of cream were 1.50 if 80 to 100 per cent of cream was made in the plant; 1.40 for 60 
to 79 per cent; 1.30 for 40 to 59 per cent; 1.20 for 20 to 39 per cent; and 1.10 for less than 20 per cent made 
in the plant. The ratios for the other cream containers were reduced proportionately. 


cost was broken down for each of the several operations in the plant and on the 
route. The ratios for allocating the cost of man labor in the plant were determined 
on the basis of the average time required for each plant operation such as pasteuriz- 
ing, bottling, cooling, washing bottles and cans, boiler work, washing and cleaning 
equipment and floors. The relative time required in handling cream as compared 
with milk, and in handling the containers of different sizes, as compared with retail 
quart bottles, was determined for each operation. In operations prior to bottling, 
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the ratio for labor was based on the volume of milk handled. Such operations were 
not affected by the size of the container to be used; neither were they changed if 
the sales were made at retail or at wholesale. 

Labor used in washing bottles and in bottling milk was more nearly in propor- 
tion to the number of containers handled than to the volume of milk handled. It 
took almost as much labor to handle a half-pint as a quart bottle. Therefore, the 
ratio for labor for washing and filling four one-half pint bottles was nearly four com- 
pared to one for a quart bottle. The amount that this ratio was reduced below four 
represents the adjustment for ease in handling the smaller container. Weighted- 
average ratios for all plant labor were computed after the ratios for each item of 
labor were determined for the various sized containers and between milk and cream. 
These ratios per quart of milk handled were as follows: 1.0 for quart bottles; 1.5 
for pint bottles; 2.5 for half-pint bottles; and 0.6 per quart of bulk milk sold in 
cans. 

A similar procedure was followed in computing average ratios for use of equip- 
ment; use of buildings; heat, light, and power; and all other plant expense. The 
next step was to arrive at weighted-average ratios for all plant expense for the 
several-sized containers and for milk and cream. The ratios determined for each 
of the individual items of expense were given a weight based on the relative amount 
of total plant expense made up by each of the items. The resulting ratios for all plant 
expense are given in table 79. 

The ratio for containers was obtained by developing separate ratios for bottles 
and cans, bottle caps, and bottle crates. The ratios for bottles and cans were based 
on the number of trips per container and on the initial cost. This cost was divided 
by the average number of trips made per container to obtain the average cost per 
trip. The resulting ratios for bottle and can costs per quart of milk or cream sold 
were found to be 1.00 for quart bottles, 2.25 for pint bottles, 3.50 for one-half pints, 
and 0.50 for bulk. A similar procedure was followed for bottle caps and bottle 
crates. A weighted-average ratio for all container costs was then obtained based 
on the separate ratios developed for bottles and cans, caps, and crates. These ratios are 
given in table 79 under container costs. . 

Ratios for selling and delivery costs were also the result of weighting the ratios 
obtained for each of the individual items of expense. Ratios for labor used in sell- 
ing and delivering milk and cream were calculated for each operation in delivering 
milk. For example, the ratios for labor used en route between customers and to 
and from the plant were based jointly on space used and weight of milk handled 
in various types of containers. Since there was little difference between the ratios 
for weight and space, an average of the two was used as follows: 1.0 per quart in 
cases of 12 quarts or 20 pints; 1.2 for a quart of milk in a case of 30 one-half pints ; 
and 0.5 per quart of bulk milk. Separate ratios were calculated for labor used in 
loading and checking out, for labor en route, preparation and waiting, and for labor 
serving customers. The weighted average of these ratios was 1.0 for quarts, 1.5 for 
pints, 2.6 for one-half pints, and 0.3 for bulk. 

Ratios for truck and automobile expense were based upon the ratio developed for 
time serving customers, or 1.0 per package handled and 0.5 per quart of bulk goods. 
All expense for delivery and selling, other than truck, automobile, and labor ex- 
pense, was based on the volume of product handled and was 1.0 for all types of 
containers. In calculating the final ratios for all selling and delivery costs, labor 
was given a weighting of 50 per cent, truck and automobile, 32 per cent, and all 
other, 18 per cent. The resulting ratios are given in table 79 under selling and 
delivery. 

The ratios for wholesale sales were found to be approximately one-half those 
of retail sales. 

Administrative costs were allocated by developing, ratios based om the weighted 
average of the ratios developed for plant costs, container costs, and selling and 
delivery costs. These administrative ratios are given in table 79. 

In computing total quarts of retail milk equivalent, the total quarts of products 
sold in each type of container for each type of sale were multiplied by the ratios 
in table 79. This resulted in calculating different volumes of equivalent retail 
quarts for each of the cost classifications given in table 79. Costs per quart were 
then calculated on the basis of these volumes. 

An example showing the computation of total quarts of retail milk equivalent 
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used in determining the selling and delivery costs per retail quart of milk equiva- 
lent is given below: 


150 quarts of milk retailed a day in quart bottles 
(ratio is 1.0) = 150 units 


20 quarts of milk retailed a day in pint bottles 
(ratio is 14) = 28 units 


50 quarts of milk wholesaled in quart bottles 


(ratio is 0.5) = 25 units 
10 quarts of cream retailed in 14-pint bottles 
(ratio is’ 2:3) = “23 units 
Total quarts of retail milk equivalent, daily = 226 
Selling and delivery cost per day = S/o 
Average selling and delivery cost per 
quart 6.78 — 226 = 30 cents 


Similar calculations were made for each of the cost classifications. These aver- 
age costs were then added to obtain total costs per quart. 

If a distributor does not care to break down his costs into plant, container, selling 
and delivery, and administrative, he might determine the total costs per quart by 
merely using the ratios for total costs given in table 79 to determine total quarts of 
retail milk equivalent. This figure divided into the estimated daily cost for all 
operations will give the approximate cost of selling a quart of retail milk. 


TABLE 80. AVERAGE YEARLY FARM AND MILK DISTRIBUTION EXPENSES OF 
81 PrRopUCER-DISTRIBUTORS, 1935-36 


“ 


James- Central Capital Long All 
J BIS town New York District Island areas 
Dollars Dollars Dollars Dollars Dollars 
Milk, cream, and by-products......... 1,606 1,547 4,784 823 1,903 
bivestockuc. <m. oe | eee 547 1,154 860 741 847 
Te Guha DOT ate ere mace tc esc utah crit sk Gash 947 2,898 2,812 1,784 2,103 
WitparchlabOnern. cnc iat Meee «ieee 885 331 232 580 520 
ikeuckand amtomobiulesicns. se «tion. ok 590 989 946 fou 815 
Milk-room equipment: . os. sis swsaes 28 269 271 200 190 
Milk=POOM SUPBIES. 60.6 iw iee ei cas was 232 Soll 415 301 312 
OOMIGETIELS hoc eee hike CRED Sb Me eeue es 308 378 336 266 326 
Iniventory, decrease (cs csc bane cs eee 155 117 121 102 124 
Building repairs amd new buildings. ... 529 707 754 312 571 
NVI G Uleanepe creamer tk, Side catne Meee Mtrers etc 2 11 4 pace 5 
ETOPURANIGO v6 We euwis RUGS Oo Uh BRON ele 79 142 99 60 99 
Preisnwand SLOrAbese< us. sus kh ok we bee 47 10 9 7 19 
Machinery and equipment............ 191 359 403 48 245 
Gasoline and oil for farm use.......... 61 119 131 17 81 
APEATT CUDDUGR 6) < a h-6 dis okie aro TN I Nw 26 52 23 26 34 
Veterinary, medicines, and disinfectants 27 113 56 76 72 
MeMCeSRUT OSE) cot a kine ACK MR ai ev one cee a 25 54 14 27 
(GELTIE TICES ule tis eck knw} yeu kien week 983 1,641 1,380 1Vvis 1,447 
CGO en kh et. RodLk, ACRE AAP ERM IR 95 165 329 1,461 493 
DUOC IAS ULLAL Cis nw wk) thn. <tintkiw < slbue RIS 19 22 15 35 23 
PROGR TITICINTIE ie ue wrest eck: ere SCM ew 9 9 2 xUs 6 
POTUMESr ADU NIGE) chs os esis d wees O58 106 90 ee 57 89 
PLO TECSIOCUAG vnicerewy fan Oak Wa SR Le 19 22 29 8 19 
MCCUS DIAM USP SPLAY Suc cen vice M6 cues he 64 145 197 13 89 
ii Se eee eee ee 126 229 208 335 225 
Stamps And StaviOnery . 64.6 i ssa css « 3 12 11 10 9 
ON ORG sv as diene don en ER Sew LAS 26 60 35 55 46 
WUMECE TONG. 5 5a hin 2 ¥ 6s bis Ce KURA Saye ean 12 41 32 18 
MCISULIGTUY <.ceoticic Rivienie ete Naim ckue Gee Gy 138 212 231 151 181 
PACKAGES 6 hk ha yey EWEN dee ees 3 2 3 ee 2 
Pe BUGity: 2.0 ssa anh tN) toa wd ees 55 99 65 49 70 
COM ACHOTIORSES 6 04 et Kee en eee sw ms 226 312 362 251 283 
Licenses, M. C. B. and dealers......... 29 34 28 25 30 
‘Hired bottling and pasteurizing........ 116 x.” Te 8 32 
MOTI VATE ie SOA oA Saks Kae 8a AS 51 73 27 118 71 
PVE cick Qa Rey Ce CL Ee Re Roe 14 452 83 19 ) 172 
Total OXPSNSES.. ccc craic sicepeseceys 8,369 13,1438 15,402 10,431 11,598 
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TABLE 81. PropuctivE-Man-Work UNITs For LIVESTOCK, CROPS, AND OTHER 
FARM ENTERPRISES IN NEw YorK 


Kind of enterprise iS seein Kind of enterprise ‘ies oe, 
Livestock Crops 
Cattle: COM On ml Gee. (ct Mrinh ce ee eee 335) 
COW Sees Fgh et eo eek) ON 15.0 CemiiGrtoddercet. 214.4. 6925 2. ees 3.0 
EtRIe GOS es Ft Se hae tha hs as 2.0 Carititomerat- i288 fies. ~ se nike 6.0 
siialWorainwtaresned.. icc e. ah cn is 
Poultry: mialloraincnt for hay. cue. <5 ese 8 IRS 
Eiete per LOO Bins ace i oot s 20.0 PEAY TOPCO Mth hfs sa oh a oe 1.0 
Pullets raised, per 100 birds....... 5.0 POLATOCSHah se. a eG ee hy ree ewe 8.0 
DEACON sire, GEA a RON Soe tek 9.0 
Hogs: Gave iClr seta oe Creat ee eee 3.5 
EAR OTOUEVUS: 5 atta Oat. hematin. ah 3.0 Bensteamning . 208 258) alae eee | 2.0 
(GAs Veigd a0) et eat aR ee ae a 0.5 APDIES Bian eae oad Seisdbeue os. ae 9.0 
Non=bearing orchards jcc. 2264 ohne 2720) 
Sheep: 
Is WwesianiG!buCksiwat ue... =: Beate Ste 0.5 
Wants tabrenedtpcaot sin crsiok ser. x 0.15 
Miscellaneous 
Retail milk: 
Per quart of milk equivalent sold 
OAR Ere SN, A ek Ls 1.8 
Custom pasteurizing, bottling, 
bottle-washing per quart of 
milk equivalent daily.......... 0.9 
Maple sirup, per 100 gallons......... 19.0 
1.0 


Wrorkcotitanm. per days 2m): as5 scan 
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INSTALLMENT CREDIT IN THE SALE 
OF WASHING MACHINES 


Maser A, ROLLINS 


Since consumer credit is used by many persons today, it should be un- 
derstood as fully as possible. Consumer credit has been defined as credit 
granted for consumption with no expectation that direct monetary profit 
will arise from its use. While this bulletin relates to only one aspect of 
the problem, a brief discussion of the broader field may help to place the 
findings here presented in their proper perspective. 

The subject of consumer credit has been widely discussed and debated. 
Some persons have held that it is beneficial to consumers in that it enables 
those with low incomes to purchase goods that would not otherwise be 
available to them; that it makes goods available to consumers when needed 


instead of their use being postponed until sufficient money is saved to buy - 


them; that those who never could or would save the money to make the 
purchase outright can and will pay for articles that they have already pur- 
chased. In this way, it is argued, people with low incomes may acquire 
articles of greater utility than they might purchase if they bought only 
what their available cash would permit. Furthermore, it is said that 
articles of a high unit value, such as automobiles, refrigerators, and wash- 
ing machines, thus become available for mass distribution, a process that 
is essential if advantage is to be taken of savings by mass production. 

On the other hand, persons who feel that consumer credit has brought 
more harm than good, say that the unwary are induced to purchase articles 
not needed or wanted, because the initial step is so easy—the down-payment 
is small and the contract is signed and the purchaser bound by it before he 
realizes what he has done. Further, it is pointed out that such purchasers 
are too inexperienced to know what their legal rights are and may be easily 
exploited by the unscrupulous. It is said also that the charge for this type 
of credit is high and is levied on the class of people least able to afford it. 

These and many other arguments are brought up by each side. Some 
are unproved, others unprovable, and a large number are not supported by 
sufficient data, although an increasing body of factual information is be- 
coming available. The study? upon which this bulletin is based was un- 
dertaken by the Department of Economics of the Household and Household 
Management of the New York State College of Home Economics, in an 
effort to add to the body of facts now available to the public. 

There are two forms in which credit for consumers may be obtained, in 
money or in goods. For the former, there are several sources, such as 
personal-loan departments of commercial banks, industrial banks, credit 
unions, small-loan companies, and pawn shops. For credit in goods there 
is only one source, the retail store. This latter type of credit may be 
granted in two forms, however, either as open credit or as installment 
credit. Credit in goods is more widely used than is credit in money (table 


1Reported in a thesis entitled Some Store Practices in the Sale of Washing Machines on Installment Credit, 
by Mabel A. Rollins; this was presented to the Faculty of the Graduate School of Cornell University, 


February, 1940, in partial fulfillment of the requirements for the degree of doctor of philosophy. 
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1). These two forms cannot be wholly separated, however, because con- 
sumers frequently borrow money in order to make purchases of goods. 


TABLE 1. Somer AGENCIES ENGAGED IN GRANTING CREDIT TO CONSUMERS 
Amount outstand- Per cent of Range in 
; ; Kind of security ing (millions) total usual 
Credit agencies generally obtained ee es 
i936* | 1935t | 1936* | 1935¢ | ‘Per cen 
Personal-loan depart- Aides Aaseerrne pomick | 
ments of banks...... edt inns ae 
Co-maker Jl $ 129 | $ 40 2 1 6-23 
Industrial banks ...... Co-maker 234 110 5 2 12-34 
Credithinions as sca Knowledge of borrower 55 40 1 1 8-18 
Small-loan companies...| Chattel mortgage 285 225 6 4 30-42 
Pawn GhOpSsr.cs,.jescietax Article deposited 110 110 2 2 24-120 
Retail stores: ‘ . 
Open credit accounts | Credit standing of 
purchaser 1,500 2,800 30 46 § 
Installment credit....| Article purchased 2,600 2,100 51 34 0-500 
Opier tyes erer eens. cate PGRP Ce 26 3 she 153 645 3 he SAM re 
POLAT CRe bree 5 we re aed tle aha Lk he Rie $5,066 $6,075 100 100°" 1) “Soa 


*Grobben, M. Volume and classification of consumer loans. Amer. Acad. of Polit. and Soc. Sci. 
Annals 196: 74. 1938. 

t{[Anon.] Credit for consumers. Public affairs pamphlet 5:21. 1936. 

t[Anon.] Credit for consumers. Public affairs pamphlet 5:22. 1936. 

§It is generally assumed that the charge is included in the mark-up. 

||Includes remedial loans, illegal loans, special loans, commercial-bank personal loans not segregated. 


For those who wish to read further on this subject the following bibli- 
ography, from which selections may be made, is suggested: 

Wivp_er, E. (compiler). Consumer credit bibliography, p. 1-142, 1938. 
In addition, readings on particular subjects are suggested at the end of 
each section. 


It is always advisable for those who are contemplating the use of install- 
ment credit to investigate not only the cost of this type of credit at more 
than one store but also the cost if the money were borrowed and cash paid 
for the article. 

The study here reported considered one aspect of credit in goods, that 
of installment credit, with special reference to the sales of washing ma- 
chines. This particular commodity was chosen because it is one in which 
many homemakers are interested and because a high proportion of the 
sales are made on installment credit. The information was collected 
through personal interviews with merchants or credit men in 290 stores 
selling washing machines in New York State towns and villages during 
1938. The part of the study concerning the terms on which the washing 
machines were sold, the prices of the machines, the down-payments, the 
finance charges, and the like, is based on 310 contracts that the merchants 
were asked to select as typical of the sales on installment credit that had 
been made in their stores during the preceding year. This method of 
course allowed the merchant to select those contracts that presented his 
terms in the most favorable light, if he wished to do so, and the stores whose 
practices were questionable may have been among those that refused to 
contribute information, since participation in the study was voluntarv: 
however, it had the advantage of supplying information on actual install- 
ment sales. 
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EXTENT OF INSTALLMENT SALES OF WASHING MACHINES 


The majority of washing machines are sold on installment credit, it is 
usually agreed. In this study, 266 stores from which usable records 
were obtained made approximately 80 per cent of their sales in this 
fashion. This percentage was about the same as that estimated by 
ERO A. Seligman in 1927. 

That the percentage has not changed since that time is not in con- 
flict with the statement often made that installment sales are increasing, 
because the sales of certain articles, including washing machines, have 
increased in volume, and, therefore, the number of washing machines 
sold on installment credit has increased, even though the proportion of 
sales in this fashion has not changed. Installment sales probably reached 
their highest percentage to date in 1929, when it was estimated that they 
represented about 13 per cent of all retail sales. 

During periods of increasing sales, such as 1935 and 1936, installment 
sales seemed to increase more rapidly than did other sales; the reverse, 
however, appeared to be true during periods when all sales were decreas- 
ing, as in 1938, for then installment-credit sales decreased faster than did 
all sales (table 2). 


TABLE 2. PERCENTAGE CHANGE IN INSTALLMENT SALES AND TOTAL SALES, 


1934—38* 
Percentage change 
Years ————————— 
Installment sales Total sales 
URS PEs er INO Mat Can het SRR Oe eee Le CREE B CE at Ec ee cae ee OnE OF RO FO +19.0 + 7.8 
POS OR ORL OSG care tetera cer are a eee ee MS oh A ae aes +24.7 +14.9 
Eererstteae Ty ras acre) Gao Ag oe eT RS Lack Se ELS Lis 65 Ba + 3.1 + 5.2 
AC gis LS Seal ee A Se IIS RR 3 2 ai ae ely Se Nias a regia Seal ae eae —28.5 —11.3 


*Adapted from LaCrosse (1936:1) and Merriam (1939:7). 


Such changes might be expected. While in times of depression some 
persons may stop their purchases for cash because they wish to keep a 
reserve against emergencies, the merchant himself may stop some pos- 
sible installment sales because he, rather than the purchaser, is pessimis- 
tic about the ability of the buyer to repay. For instance, in one locality 
where a strike in the principal industry of the town was threatened, the 
merchants said that they were making no installment sales of washing 
machines until the labor difficulty had been cleared up. They also added 
that they were making practically no sales in any form. The workers 
were receiving their wages and were willing to make purchases; but there 
were sales only for cash, and most persons purchase a washing machine 
only if granted credit. 

Stores in small localities tended to sell a alietely smaller percentage 
of their washing machines on installment credit than did stores located 
in centers of large population (table 3). In small towns it may have 
been felt that there was less need of the protective type of credit repre- 
sented by the installment contract, and, therefore, more use could be made 
of open credit. It may also have been true that the residents of the 
smaller centers were less inclined to purchase goods on an installment 
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TABLE 3. PERCENTAGE OF WASHING MACHINES SOLD ON INSTALLMENT CREDIT, 
ACCORDING TO SIZE OF TOWN 
(266 stores, New York State, 1937-38) 


Per cent of washing 


Population Number of | machines sold on 

stores installment credit 
Lessthan 40800... .c.....4 OPEV rey eh ead ane ee tae 59 76 
MOGI td ORY or) hits aud Miike < pus PER < RE Roe 6 ee eS oT eat aN: « pesenis Fate 76 81 
POM eet a Orcs ne Ae wc iis tee fod bmi cbebinis ud retotam Om eaeisie yal Saas a Rakes ae 56 82 
BOO ATIC IOLE.. Cfo felh o-Sreuieee ky Lote miele Rix h Sic ctw) case Sor Bin oben 15 85 
AllGtorestearer cores), ae Leas Saat Pe A tes ae oh hg euce ets wie renee 266 83 


basis; or they may have been more conservative; or they may have re- 
ceived their income in a form that inclined them less to purchase on 
installment credit; or they may have preferred to buy in a larger town 
where the selection was greater, or where it would not be known to their 
neighbors that they were using this form of credit. Several merchants 
remarked during the interview that they frequently had inquiries from 
stores in larger cities about the credit standing of their customers who 
were making installment purchases in these larger cities. On the other 
hand, the fact that a piece of equipment such as a washing machine fre- 
quently needs to be serviced, might lead the customer to make the pur- 
chase near home. But the most significant fact was that in all sizes of 
localities, the majority of washing machines were sold on installment 
credit. 

The kind of store seemed to make no great difference in the proportion 
of washing machines sold on installment credit. Although some kinds 
of stores made a high percentage of their total sales on installment credit 
and others a low percentage, according to the findings of the Retail Credit 
Survey (table 4), all kinds of stores made approximately the same pro- 
portion of their washing-machine sales on installment credit. 


TABLE 4. PERCENTAGE OF THE TOTAL SALES IN MIDDLE ATLANTIC STATES AND OF 
SALES OF WASHING MACHINES IN NEW YorK STATE, MADE ON INSTALLMENT CREDIT, 
ACCORDING TO KIND OF STORE, 1938 


Middle Atlantic States* New York Statet 
Kind of store s, : 

Number of | Per cent of total | Number of | Per cent of washing- 

stores sales made on in- stores machine sales made 

stallment credit on installment credit 
Departments ocd. is vee ese neve 38 10.3 27 85 
TRAE GUE Wie canst. Ov yaw Wiens wow EN 23 83.9 49 Ae) 
FOTO WOLE 005. fsa sissies hee Ke wre 25 1.2 43 80 
Household appliance. ........... t 64.6 129 79 


*Adapted from Merriam (1939: 58, 74, 97, 111). 
+Present study. 


For those who wish to study further the extent of sales on installment 
credit, the following references are suggested: 


Merriam, M. L. Retail credit survey, 1938. U. S. Commerce Dept., 
Domestic commerce ser. 109: 3-179. 1939. 
SELIGMAN, E. R. A. Economics of instalment selling, 1: 92-119, 1927, 
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HOW INSTALLMENT SALES OF WASHING MACHINES ARE FINANCED 


While it was stated earlier that there is only one source for credit 
in goods for consumers, retail stores, indirectly there are sometimes sev- 
eral agencies participating in this type of financing, because in an install- 
ment sale the seller does not receive complete payment for the article thus 
sold for some time; there is, therefore, the problem of financing this sale. 
The store itself may carry the contracts either out of its own cash re- 
sources or by obtaining a loan from a commercial bank under an estab- 
lished line of credit. In such a case, in a particular sale, only two con- 
tracting parties are involved either directly or indirectly, the buyer of the 
article and the seller. All subsequent arrangements will also involve 
only these two. 

However, the store sometimes cannot afford to keep its capital tied 
up in negotiable paper, and does not have an established line of credit 
with a bank. It must then discount its installment paper with, or sell 
it to, a third party. Under such circumstances, three parties are in- 
volved in a particular transaction, the buyer, the seller, and the party 
taking the paper. Since the seller may have no other way of financing 
the sale, except with the aid of a third party, he will consult or follow 
the advice of the third party concerning acceptable buyers, at the be- 
ginning of the transaction. The third party may take an active part 
in the investigation of the credit standing of the customer and in the 
collection policy followed. . 

The dealer who carries his own installment contracts is in a position 
to make individual arrangements with his customers. He might be 
somewhat inclined to be lenient in these arrangements, since the particu- 
lar transaction involved might be considered merely as one purchase in 
the total purchases of the customer. And expectations of future business 
might play an important part in his calculations. However, a third party, 
handling the contract, would probably be more interested in the particu- 
lar transaction and less interested in the future purchases of the customer. 

Of the agencies dealing in installment contracts, the finance companies 
handle the largest proportion. The history and functions of this type of 
agency have probably been most adequately described by Seligman. 

Banks have entered into this type of business to some small extent in 
competition with the finance companies. In this study, two other agen- 
cies were also found to be dealing in installment contracts. One of these 
was a public-utility company. Such companies have been interested to 
a large extent in the sale of electric current, and the sale of electrical 
appliances increases the sale of such current. The utility companies 
have sometimes been inclined to be more anxious to place the electrical 
equipment in use than to make the most profitable sale. For this reason, 
they have occasionally extended terms considered too long*and too lax 
by other sellers. On the other hand, the utility companies sometimes 
have felt that dealers were not pushing the sale of electrical equipment 
sufficiently. Therefore some conflict of interest has existed between 
these two groups. The action of one public-utility company in handling 
dealers’ installment paper, as found in this study, may be an effort to 
prevent such conflict. The other case was of two merchants visited 
during this study who reported that some individual whom they preferred 
not to mention was discounting their contracts. 
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It was found that not only did several different agencies finance the 
sales of washing machines on installment credit, but that the same store 
might use several of these agencies. Various reasons were given for 
the use of two or more agencies. Some merchants said that they carried 
the contracts of their very good customers themselves. They wished to 
be in a position to treat these people as well as possible, sometimes making 
the finance charge less than that which would have been necessary if 
the contract had been carried by a finance company. Some merchants 
carried the accounts of customers who refused to purchase if the contract 
was to be handled by a finance company. One merchant said that he 
carried the contracts of those customers for whom he could not get a 
credit report satisfactory to the finance company, but whom he knew 
to be good risks. Several stores turned over to a finance company con- 
tracts of those customers with whom they had experienced difficulty in 
the past in regard to collections; these people, they said, would take 
advantage of the store but would make prompt payments to the finance 
company. Some stores carried all the contracts that they could, and 
then, when pressed for cash, turned some of them over to the finance 
company. 

When the public-utility company financed the contracts, in some cases 
it was necessary for the store either to carry some of the contracts or 
to sell them elsewhere; the utility company handled only the contracts 
of those who were users of the utility company’s service and had paid 
their bills satisfactorily for at least two years. 

Merchants who used the facilities of both a bank and a finance com- 
pany said that they sometimes found that they could finance contracts 
refused by the local bank, through a finance company. Also, the finance 
company sometimes gave more help in collecting accounts than did the 
bank. 

The store itself did most of the financing. Fifty-two per cent of the 
value of the contracts was financed by the store alone, while only 13 
per cent of the value of the contracts was handled by the finance com- 
pany alone (table 5). Sixty-eight per cent of the stores financed at 


TABLE 5. NUMBER OF STORES AND VALUE OF CONTRACTS, ACCORDING TO VARIOUS 
FINANCING AGENCIES USED 
(266 stores, New York State, 1937-38) 


Number of Per cent Per cent of 
stores Value of contracts of stores total value 
of contracts 


Agency used 


a 
——___— [| o — 


One agency: 178 $1,063,890 67 68 
SPOLE. cee see eens este dec esnans 98 $816,240 37 52 
Fiance COMPANY i siwscvwsccveys 61 208,450 23 13 

ATE eee NS CEM ER RS RE SLES 12 } 24,080 4 ° 
CSR EE Ken wo ck kw e stence Sis erent ais 7 15,120 3 1 

Two agencies: 80 447,090 3 
Store and finance company....... 57 314,260 22 r 20 x 
Store and other agency........... 17 113,280 6 7 
Finance company and other agency 6 19,550 1 

Three agencies: ¢ 8 53,670 3 4 
Store and two other agencies...... 8 53,670 3 4 

Total sc Nc ctuctav a Vieeesceewaes 4 266 $1,564,650 100 100 


*Public-utility company or other individual. 
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least some of their sales of washing machines themselves, and 62 per 
cent of the value of the contracts was handled by the store (table 6). 
The finance company was an agency used by 50 per cent of the stores, 
but only 29 per cent of the value of the contracts was handled by the 
finance company. 


TABLE 6. PERCENTAGE OF STORES USING VARIOUS AGENCIES FOR FINANCING IN- 
STALLMENT SALES OF WASHING MACHINES, AND VALUE OF CONTRACTS FINANCED BY 


THESE AGENCIES 
(266 stores, New York State, 1937-38) 


j : Pp Per cent of 
Financing agency shea Value of contracts total value 
of contracts 
Store, total: 68 $ 972,840 62 
SEOLE cl ONGa gee eae cre ker vhs as ees Scheie cae isin 37 $816,240 52 
Storeandione other agency... ..e6ue2 coe we ok 28 147,350 9 
Store and two other agencies.............00008; 3 9,250 1 
Finance company, total: 50 457,380 29 
Binanee company alone ysis. S20. ceili. « semlseles « 23 208,450 13 
Finance company and one other agency......... 24 218,760 14 
Finance company and two other agencies ....... 3 30,170 : 2 
Bank, total: 15 114,650 8 
Bankalone cre tae Serine ot Sear PO ete ete s 4 24,080 2 
Bart and One OUNEl ARENCVs oie. oe ies ere eae 5 8 76,580 5 
Bank and two-other agencies. 6.50 ie eee 3 13,990 i 
BO enema CENCIES mailer ants eran cic ierslan te wkewiede 4 19,780 1 
ee oticy: lenny teeth e cfey sata eiteh suishel co /octah oh ncat af one fol wie retehe rere (oo || Gree Sete avo, oenes $1,564,650 100 


*No total can be stated since 80 stores financed their contracts through two agencies, and 8 stores 
financed their contracts through three agencies. 


While the finance company handled only about one-fourth of the wash- 
ing-machine installment contracts, it was participating in the financing 
done by one-half of the stores. Several merchants stated that they 
contemplated turning over to the finance company some of the contracts 
that they were handling themselves. It is therefore probable that the 
policies of the finance companies have wider influence than would be 
indicated by the actual amount of the’contracts financed by them. 

The stores located in the large cities handled a much larger percentage 
of the value of their contracts themselves than did the stores in the small 
localities, and the stores in the small localities financed a much larger 
percentage of their contracts through the finance companies than did the 
stores in the large cities (table 7). 

TABLE 7. VALUE oF ConTRACTS, ACCORDING TO SIZE OF TOWN 


AND FINANCING AGENCY 
(266 stores, New York State, 1937-38) 


Value of contracts financed by— Per cent 
Population : Fi 
Finance Other All S ence Other All 
Store company | agencies | agencies tore Pane agencies | agencies 

Less than 4,950...| $ 32,880 $ 50,350 $ 29,310 $ 112,540 29 45 26 100 
4,950 to 19,949..| 148,850 103,690 31,320 283,860 52 36 12 100 
19,950 to 49,949. .; 224,090 159,170 14,610 397,870 56 40 4 100 
49,950 and over..| 567,020 144,170 59,190 770,380 73 19 8 100 


All’ stores: . 6553. $972,840 | $457,380 | $134,430 | $1,564,650 62 "29 9 100 
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If more information is desired concerning agencies financing install- 
ment sales some helpful material may be found in: 


[Anon.] Methods of financing installment sales of farm equipment, p. 
1-18. Metropolitan Life Insurance Co., Policyholders Service Bur. 
1935. 

Ayres, M. V. The economic function of the sales finance company. 
Amer. Statis. Assoc. Journ. 33: 59-70. 1938. 

PLtumMeErR, L. A defense of automobile financing by banks. Time- 
sales financing 4*:7-8. 1939. 

SELIGMAN, E. R. A. Economics of instalment selling, 1: 33-91. 1927. 


HOW THE CHARGE FOR INSTALLMENT CREDIT MAY BE STATED 


One of the most confusing aspects of credit in goods is the difficulty 
of determining how much is being charged for the service. This is not 
limited merely to installment credit but is also true of open credit accounts. 
Some stores that say they do not make a charge for goods purchased on 
open account sometimes give a discount for cash. When the store does 
not make any difference between the cash and the credit price, the cash 
customer contributes toward the payment of the credit cost. Credit is a 
service ; in some way the store that stays in business has to meet this cost 
just as it does its rent and payroll expense, and this cost must be reflected 
in the prices it receives for its goods. 

While the charge for credit is usually not clearly expressed in open 
credit or charge accounts, it seems to be even more confusing in the pur- 
chase of goods on installment credit. There are two ways in which this 
charge can be confusing: in the method by which the price of the article 
is stated to the customer, and in the way in which the charge itself is 
quoted. In the study of washing machines, four ways were found in 
which the merchant quoted the price to a customer who was buying the 
machine on installment credit (table 8). He might tell the customer (1) 
what the price would be for cash; to which an extra amount would be 
added when the customer made his arrangements for an installment 
purchase; or (2) what the price would be if the article were bought on 
installment credit, in which case an amount might or might not be de- 
ducted if the customer paid cash; or (3) he might tell both the price 


TABLE 8. METHODS USED BY STORES IN QUOTING THE PRICE FOR WASHING 
MACHINES SOLD ON INSTALLMENT CREDIT 


(26,946 washing machines sold by 266 stores, New York State, 1937-38) 


Per cent of— 
Method of quoting the price a ee rE 


Stores Washing machines sold 
Cash price, with finance charge to be added........... Yl CEs. a, 
Installment price...... LOE ee eee ee aS) 10 
Installment and cash price... ...-.--+ sess seen es 5 9 
LAGE HHIGET iss soy s Oe eee NESE 8 0G SRW wee wes 6 8 
fh: (we ere reese) Tee he ae eeET OE 100 100 —* 


*In these cases a price was quoted; then, if the purchase were made on an installment basis, an additional 
amount was added to the quoted price, but a discount from this quoted price was given if the customer paid 
cash. 
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for a cash purchase and the price for an installment purchase; or (4) 
he might quote a list price to which was added an amount if the customer 
purchased on an installment plan or from which an amount was sub- 
tracted if the customer paid cash. 

Actual examples of these four methods used by merchants in quoting 
the price were: (1) a machine was quoted at a cash price of $69.98 to 
which a finance charge was added, either in the form of a flat dollar 
charge, a specified number of periodic payments, or a percentage per 
year of the balance; (2) a machine was quoted at an installment price 
of $77.50; (3) a machine was quoted at a cash price of $79.95 and an 
installment price of $86.45; (4) a machine was quoted at a list price of 
$49.95 to which a finance charge of $5 was added, or from which a dis- 
count of 10 per cent was allowed if the customer paid cash. 

Unlike the findings from some of the other studies that have been 
made, in this study a cash price was found to be most frequently quoted. 
It appears that nationally advertised articles, such as washing machines, 
whose prices may be fairly readily compared from store to store, are 
more likely to be quoted at a cash price to which a charge is added, than 
at an installment price from which a deduction may or may not be made 
if the customer pays cash. The cash price is the lower price, and the 
lower price is the best one for the merchant to quote when comparisons 
are possible. In the case of such articles as furniture where great and 
not easily detected differences in quality may exist, the price quoted is 
quite likely to be the installment one. = 

In addition to various ways of quoting the price, there are several 
different ways in which the charge for credit may be quoted. In this 
study, six different methods were found to be used, and some stores used 
two or more of these methods (table 9). Three of these methods ac- 
counted for about three-fourths of the sales; these were, the flat dollar 
charge, the percentage per year of the original unpaid balance, and the 
payment schedule. Two examples of the flat-dollar method of stating 
the charge were (1) that of a merchant who quoted a $7 charge on all 
$69.98 machines, and (2) that of a merchant who charged $5 for both a 
$79.50 washing machine and a $59.50 washing machine; the second 
method was illustrated by a merchant who quoted a cash price of $110, 
down-payment of $10, and a charge of 6 per cent per year of the original 


TABLE 9. METHODS OF QUOTING THE CHARGE FOR INSTALLMENT CREDIT 
(26,946 washing machines sold by 266 stores, New York State, 1937-38) 


Per cent of— 


Method of quoting the charge : 
Stores | Washing ma- 
chines sold 


Sea Nata AGEs PURE TUE aG LG BGO A TMie ee A Cheb acca edad baehe 
ean Cie we nae) te Cn Sera ah Ad 9X 6.doa Wn V8 0 hr vb ES oe ooce va eee Oe 
Lara ee Gey CATIGY OUTIOT CHAT OG ics Fa ci diva ninv¥ @ewadasdscacdveaaeuger 
a ER eth ng a aaa ra ok aoa Md g. buck. Goo'an e. 6-w:g 8 8! w sub We otis 
Percentage per year of the original unpaid balance after making down-payment. . 
BE CRONE ae Phe keh ibe ici eee able vccbaceeeudgawen 
Percentage per year of the decreasing unpaid balance after making down-payment 2 
foc be OE pe Os Ni ET Ie es i es ee 8 


Bie Me i DORE tl Te ee ei he a ee i yn a ra 100 100 


1 
9 
8 

21 

28 

23 


WNre 
ONNNOOHATD 
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unpaid balance, or $6; and an example of a payment schedule was a con- 
tract for $79.88, down-payment of $5, and 16 monthly installments of 
$4.68 each. The second of these three methods, was used by somewhat 
more stores than was the first, but it was not used by as many stores 
as was the third. 

FLAT DOLLAR CHARGE 


The flat dollar charge for credit is perhaps the simplest method for 
the merchant, but it is not so satisfactory for the customer, unless a much 
higher degree of standardization in installment selling practices than 
now exists is to be considered desirable. When such a charge is made, 
one of two policies may be followed. Either every customer purchasing 
a washing machine of a given price is expected to make the same down- 
payment and to complete the payments in the same length of time, the 
finance charge therefore being the same for all purchases at this price; 
or the merchant charges the same amount to all installment purchasers, 
regardless of the size of their down-payments, the price of the article 
purchased, or the length of time taken to pay for the article. According 
to the information presented later from this study, it appears that there 
is a good deal of variation in the amount of the initial payment that cus- 
tomers make, even when the price of the washing machine is the same; 
that is, that uniform payments at the beginning of the transaction are 
not now the customary procedure. When a flat dollar charge is made, 
the purchaser is not offered an inducement to complete his contract 
quickly, since fast and slow payers are charged the same amount. 


PERCENTAGE PER YEAR OF THE UNPAID BALANCE 


The method of expressing the credit charge as the percentage per year 
of the unpaid balance has been advocated by many merchants partly 
because it emphasizes to the customer the advantages of a larger down- 
payment and a shorter contract. If the customer knows that the size 
of the down-payment determines the balance on which the carrying 
charge is calculated, and that, therefore, the larger the down-payment, 
the smaller the carrying charge, and if he also sees that the sooner the 
payments are completed the smaller the carrying charge, he is more likely 
to make the largest possible down-payment and the periodic payments as 
few in number as possible. Certainly this method of quoting the charge 
helps to make this aspect of the situation clear for the buyer. It also 
shows what the allowance will be if payment is made ahead of the termi- 
nation of the contract. None of the other methods of quoting the charge 
do this, and a variety of different allowances are made. It also makes 
clear what the charge will be if payments are not completed within the 
allotted time. 

It has one possible disadvantage for the store, however. It is generally 
used for all types of sales, and a constant rate mav not vield sufficient 
revenue on small purchases running for a short time to cover the cost of 
granting such credit, but may yield more than enough on the larger pur- 
chases. Stores have not fully analyzed their costs for the eranting of 
credit and they do not know the extent of their installment sales of hich- 
priced, long-term goods bringing sufficient revenue to cover the costs, 
and of low-priced, short-term goods that do not bring in sufficient reve- 
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nue ; this, however, is one aspect of the problem that is being given serious 
consideration at present. 

Furthermore, this method has a rather serious disadvantage for the 
customer. The customer is likely to confuse a percentage per year on 
the original unpaid balance with an ordinary interest rate. Such an 
expression of the rate thus implies to the customer that the cost of the 
purchase on installment credit is much lower than is actually true. The 
customer who is comparing the cost of borrowing the money and paying 
cash for the purchase and the cost of purchasing on installment credit 
may be misled by this method of quoting the charge for an installment 
purchase. Even though there may be no intention to deceive in the mind 
of the merchants who use this method, it may, nevertheless, have this 
effect. 


PAYMENT SCHEDULE 


It was found in this study that the payment schedule was used by most 
stores that sold their paper to a finance company because the finance 
companies provided these schedules and wished the contracts that they 
bought to comply with these conditions. When these payment schedules 
are used, the allowance for the trade-in and the cash down-payment are 
subtracted from the quoted price (not always the lowest cash price 
that can be obtained, as previously pointed out, page 11, in those cases 
where a discount for cash is given); the amount thus obtained is “the 
balance”. The monthly payments that the customer must make and 
the total amount of his payments, including the finance charge, may then 
be read from a table of calculations based on the amount of the balance 
and the length of time the customer wishes to take to pay the contract. 
The customer may not learn the amount he is paying for the credit privi- 
lege without a specific question on this point, especially if the seller tells 
him only the amount of each monthly payment and not the total amount. 
Both are usually entered on the installment contract, but since several 
merchants reported in this study that they had encountered difficulties 
with customers who had signed contracts and then found out that the 
amount remaining to be paid after they had made their down-payment, 
was greater than the cash price of the washing machine, it would appear 
that this point was not stressed sufficiently at the time of the sale. It 
was said that sometimes the salesman, in his eagerness to make the sale, 
failed to make clear to the customer the size of “the balance” plus the 
finance charge, and the difference between the cash price and the in- 
stallment price. The fact that these payment schedules are usually 
in the salesman’s hands and are not easily available to the customer for 
inspection may mean that the customer does not arrange his payments 
in the best possible fashion. When payment schedules are used, it is 
the salesman’s responsibility to see that the customer makes the largest 
possible down-payment and pays the contract in the shortest possible 
time. If the customer does not see the advantage of such a procedure 
he may not be as cooperative as he would be otherwise. There was con- 
siderable comment from the merchants reporting in this study, to the 
effect that the salesmen in their anxiety to make the sale did not obtain 
as large a down-payment or as short a contract, as would have been 
possible. 
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Unfortunately the payment schedule does not provide any way of cal- 
culating the amount to be refunded if the contract is paid ahead of the 
due date. 

The fact that the financing of the contracts has been done by many 
different agencies under different circumstances would account in part 
for the high degree of variation in the methods of stating the charge. As 
has been pointed out, not only did many stores with their own individual 
problems carry a large part of the contracts themselves, but several out- 
side agencies, such as finance companies and banks, also participated in 
the financing. These all have their own ideas as to the methods that should 
be used. While the variety of the financing agencies through competition 
with each other has probably led to lower charges, it has also made the 
problem of standardization in the method of making the charge more 
difficult. 

Since customers do not, as a general rule, make a standardized down- 
payment or complete their payments in the same length of time, the 
methods of expressing the charge should allow for these variations. Only 
two of the methods used by stores visited in this study meet this require- 
ment: the percentage per month of the unpaid balance, and the payment 
schedule. The objection to the former is fundamental: since it has a 
tendency to cause the charge to appear low, it may be misleading when 
comparisons are made with charges made by other agencies of consumer 
credit that base their percentage rate not on the original unpaid balance 
but on the decreasing unpaid balance. The objections to the payment 
schedule are more capable of adjustment: the additional amount charged 
for the installment purchase needs to be more clearly presented, no 
calculations should be necessary to arrive at this figure, and these sched- 
ules should be more easily available to the customer for inspection and 
consideration. The refund to be given if the payments are completed 
before the due date should also be clearly stated. 


PERCENTAGE PER YEAR OF THE DECREASING UNPAID BALANCE 


No store visited in the study here reported was quoting the charge as 
a percentage per month or per year of the decreasing unpaid balance. 
The advantages of this method from the customer’s point of view, as 
summarized by the Committee on Consumer Credit of the Common- 
wealth of Massachusetts, are quoted as follows: 


1. Whenever goods are sold on deferred payment, the seller performs two separate 
alae the sale of merchandise and the extension of credit for which a charge 
is made. 

2. Whenever a charge is made for the extension of credit, this charge should be 
stated in terms which make it readily comparable with all other prices for the use- 
of-money repayable in monthly instalments. 

3. The only accurate way to express the price of the use-of-money is by a given 
percentage on a given principal for a given time. Any other method of statement 
permits juggling with one of the two variables, principal and time. 

4. In instalment credit, the outstanding amount of credit declines from month to 
month, Therefore the only accurate and outspoken way to express the charge 
for this type of credit is in terms of a given percentage on the current, unpaid 
Seue. eis (Report of Committee on Consumer Credit, 1936, page 25, 
ootnote. 


To make such a quotation of the charge satisfactory for the purchaser, 
however, the amount of the additional charge for installment credit in 
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dollars and cents should also be given. As will be shown later, the 
charge expressed in this manner is lower for the higher-priced washing 
machines (table 14, page 20), for which the contract runs for a longer 
period of time (table 17, page 22). The charge in dollars and cents in 
both these cases is higher, however. The purchaser who did not also 
know the charge in dollars and cents might thus be misled. 

The chief objections to the use of the percentage per month of the 
decreasing unpaid balance method of quoting the charge from the mer- 
chant’s point of view have been that such a quotation meant a percentage 
rate per year that was fairly high, and that the customer has been more 
interested in the dollar-and-cent cost than in the interest rate. It is 
certainly true that the average customer regards any interest rate above 
6 or 8 per cent as exorbitant, and does not take into account the fact that 
costs of granting credit may differ. Even if the customer is more in- 
terested in the dollar-and-cent cost, as these merchants say, up to the 
present the cost has quite frequently not been presented in that manner. 

If further study of this question is desired the following titles are 
suggested : 


[ANonyMous] Pricing retail instalment sales with or without the car- 
rying charge, p. 1-19. Metropolitan Life Insurance Co., Policy- 
holders Service Bur. 1933. 


COMMITTEE ON CONSUMER CreEpDIT (Massachusetts). Rept., p. 6-86. 
EOSU; 


INSTALLMENT CREDIT TERMS ON WHICH WASHING 
MACHINES ARE SOLD 


In addition to supplying information concerning general practices in 
the sale of washing machines on installment credit, each merchant visited 
during this study was asked to select a contract for the sale of a washing 
machine on installment credit made to a customer and considered rep- 
resentative of such sales made by that store. ‘The details of the sale were 
recorded and also any information that could be supplied concerning the 
purchaser. The following paragraphs are based on these contracts. 

The average cash price of the washing machines purchased on these 
installment contracts was $77. This average was not very different from 
the $73.39 reported by Business Week as the average price of washing 
machines sold at retail (Anon., 1938: 31). 

The average amount of the total initial payment made, when the cus- 
tomer bought the machine, or the amount that could be considered the 
customer’s “equity” in the washing machine at the time of purchase, was 
$11. This item was the most variable of all terms of the contracts. This 
payment could be made in three ways: as a cash payment, the most com- 
mon method used; as an allowance that the store gave on an old machine; 
or as a combination of both. Of the 310 persons who purchased washing 
machines, only 12 made no payment at all at the beginning of the transac- 
tion (table 10). The initial cash payment was, on the average, $9. Only 
66 persons received a trade-in allowance, and of these only 27 made no 
payment in cash at the beginning of the purchase. The average amount 
received as an allowance by those persons who turned in their old ma- 
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TABLE 10. MertTHops UsEp By CUSTOMERS IN MAKING THE INITIAL PAYMENT 
FOR WASHING MACHINES SOLD ON INSTALLMENT CREDIT 


(310 installment contracts for washing machines from 284 stores, New York State, 


1937-38) 
Method of making initial payment Number of contracts 
SR STUCMO Wile 10a V INO LGOTL UY: 2s. k tpilutraleos a, ICs in es, hole pra eGe x-e moe Eau ee eae 232 
Trade-in allowance only ...... BU oe et ne chery levine Sc Rae ea mite ie ae etree = ee ra 27 
Gash down-payment and trade-in allowance... cies / ci bcm anes emier et a slew ote hie eee 39 
NOT CIAt ay Tei ba Ale ea emis ae rae OTR esis © Stiin'e & Lis ie ee bus aetaleiolone ae ee meee i? 
LNG mee onc tbs Yous oie: el Wn 5 6 Sa osd.c te lave ae been Ak hie a a ie sw i Relieoaae ie Re Wn 310 


chines was $12. The payment made at the beginning of the transaction 
represented 15 per cent of the cash price, on the average: the cash down- 
payment was 12 per cent, and the trade-in allowance 3 per cent, of the 
cash price. 

Three intervals during which payments could be made were found in 
this study. The majority of the purchasers, more than 80 per cent, made 
their payments monthly; about 15 per cent made their payments every 
week, and only 2 persons paid fortnightly. 

In deciding which interval to use there were two problems that the 
merchant had to balance one against the other. To collect weekly or 
fortnightly would result in higher collection expenses ; on the other hand, 
in such cases the loss from unpaid accounts would probably be less. Pay- 
ments on the installment account could be arranged to coincide with the 
receipt of the purchaser’s wages. In many cases, the installment credi- 
tor made a practice of cashing the installment purchaser’s pay check. 
This had a double advantage for the merchant; it gave him information 
about the income of the purchaser and it insured prompt, periodic 
payments. 

Finance companies did not, as a rule, take contracts that called for 
weekly collections. It happened in several cases, however, that contracts 
involving weekly collections were sold to a finance company, but in such 
cases the merchant made the weekly collections himself, and remitted to 
the finance company at the end of the month. 

The contracts studied were divided fairly evenly into those in which 
the payments were completed in less than one year, in one year, and in 
more than one year. The shortest contract was for 4 months and the 
longest for 24 months. Those contracts that were to be paid in weekly 
installments ran, on the average, for 46 weeks, just slightly under one 
year ; and those that were on a monthly basis ran, on the average, for 13 
months, just over one year. One of the merchants interviewed said that 
it was his policy to arrange the payments on the weekly contracts in such 
a way that these contracts were completed within a year even if the pur- 
chaser missed one or two payments. 

The average amount of the periodic payments made on all contracts 
was $5.09. Since the payments could be made weekly, fortnightly, or 
monthly, the average for all payments did not give a wholly true picture, 
The small payments tended to be on those contracts that had the shorter 
payment interval. The variation in the payments made was rather 
small, The amount of the payment seemed to concentrate at certain fig- 
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ures. For example, a little less than half of the monthly contracts called 
for payment of from $4.45 to $5.44 per month, and about the same pro- 
portion of the weekly contracts called for a payment of $1.00 a week 
(table 11). It would appear that while people vary rather widely in the 
amount that they pay at the beginning of the transaction, there is much 
less variation in the amount they pay periodically, even taking price into 
consideration (table 14, page 20). 


TABLE 11. DuistTRIBUTION OF CONTRACTS ACCORDING TO INTERVAL AND AMOUNT 
oF PERIODIC PAYMENT 


(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 

Interval and amount of periodic payment Number of contracts Per cent 

Month: 259 100 
LIPASO oe alae: 37 eae tee nee tiers ea eed ita a aR 33 13 
APA Ome tA A eed ech Re PTR has honk taes ted nentates 119 46 
Sed DiLOme ROTA eid Se eer een cca ee ae eee 49 19 
SO 4 AN GIOV.Ct eee ie eee ee eee Oe et eee age 58 22 

Week: 49 100 
SIR OO een ante ie eecetat eee ate cee aden terete Sota senators tees 20 41 
SIE ECO Le Oe eae epee eevee eeeh eats titre ores tds 14 28 
SEAN OVER: ee, otek eres tac nes SiG Seiten es ee 15 31 

Fortnight: Zz 100 
CBIR Ge Best k oe aan Er Ace mnie Bie geese St Ack Se A OS EA oa 2 100 


*Highest periodic payment was $3.00. 


If a comparison is made between a loan and an installment purchase, 
the finance charge may be considered as the amount of interest that is 
paid. In the cases studied, this amounted on the average to $7.26. In 
eight cases no finance charge was made. 

If the finance charge is considered as the amount of interest, then the 
rate of interest paid may be calculated. This rate of interest is called the 
cost-rate in this study, and corresponds to the expression of the charge 
as a percentage per year on the decreasing unpaid balance. The cost- 
rate was not given in any of the cases studied, but was calculated from 
other data given in the records. It is a calculation which calls for the 
use of arithmetic but which is possible for all purchasers to make for 
themselves. 

Several points must be kept in mind when such a calculation is made, 
however. In the first place, there has been considerable objection on the 
part of merchants and finance companies to the designation of the carrying 
charge as interest because, it is said, this charge covers not only what would 
ordinarily be considered interest, but also the cost of investigation, the 
cost of putting the account on the books, the cost of collecting the pe- 
riodic payments, and the losses that might result from repossessions. 
Also, while the balance of the cash price remaining after the initial pay- 
ment has been made, which in the cases studied averaged $65, could 
be considered as the principal of a loan, this would be the principal only 


until the first periodic payment was made, at which time the principal | | 


would be reduced. Since each periodic payment on an installment pur- 
chase is usually considered as composed partly of payment on the interest 
and partly of payment on the principal, the principal is reduced with each 
payment. The balance existing at the beginning of the transaction, 


18 BULLETIN 743 


therefore, is the principal only at one period and is much larger than the 
average principal for the whole life of the loan. There is no way of 
knowing, however, from most installment contracts just how much reduc- 
tion takes place in the principal with each payment, for the usual install- 
ment contract does not designate what proportion of each payment is to 
be considered as interest and what proportion as a reduction of the 
principal. 

In this study, an equivalent interest rate, or cost-rate, was calculated 
from the two formulae :? 


2mI 

t—— Used when all payments were equal 
B (n+ 1) 

and 

tsa (B +4) Used when the last payment was not 
Bn (B-+-1-+-z) the same as the other payments 


These formulae assume that each payment contains the same propor- 
tion of principal and interest. While several other methods could have 
been used, this method, sometimes called the “constant ratio” method, is 
the simplest to calculate, and has been most widely used in the other 
studies that have been made. 

The average cost rate obtained by these formulae in the contracts 
studied was 20 per cent. In many stores if the payments on a purchase 
were completed in 30, 60, or 90 days, only the cash price was charged; no 
finance charge was added. This might be done in the case of open book 
accounts, or, if the installment purchaser paid cash within this period, 
any finance charge previously paid on the purchase might be refunded. 
In such cases, it might be considered that the installment customer paid 
the additional charge for the credit privilege, not for the whole duration 
of the contract, but only for the time that the contract ran beyond the 
free-credit period. This, of course, would shorten the length of the 
period for which the credit was granted, and therefore increase the cost- 
rate. In the case of the contracts studied, when the cost-rate was adjust- 
ed for this free-credit period, it was 26 per cent, on the average. 

In the majority of the contracts studied, it was said by the merchant 
that some refund of the finance charge would be made if the customer 
completed his payments ahead of the time required by the contract. In 
50 per cent of the contracts, however, the store simply stated that some 
refund would be made, and in only 26 per cent of the cases was this re- 
fund specific ; that is, it was stated that a definite percentage or amount of 
the finance charge would be refunded if the contract was paid in advance 
of the due date (table 12). As has been pointed out in the discussion of 
methods of quoting the charge, it is difficult for the customer to know 
how much refund will be made. 


*The following is an explanation of the terms in the formulae: 


r, rate per year expressed as a decimal fraction 

m, number of payment periods in one year. (For monthly payments, ‘tm’ is 12; for weekly pay- 
ments ‘‘m”’ is 52; etc.) 

I, total carrying charge or interest in dollars 

B, unpaid balance at the beginning of the credit period (cash price less the total original payment, if 
any 

n, number of payments called for in the credit terms, not counting the down-payment 

z, the last payment in dollars in cases where it differs from the other payments, 


Ve 


INSTALLMENT CREDIT IN THE SALE OF WASHING MaAcHINnes 19 


TABLE 12. PERCENTAGE DISTRIBUTION OF CONTRACTS ACCORDING TO REFUND 
ARRANGEMENTS IF PAYMENTS WERE COMPLETED BEFORE DUE DATE 


(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 
SSSSSSSSSSSSaSaRSS9aaSaaS 
Refund arrangement Per cent of contracts 
PROT OC MAG. oe ci y2 oe nice assis 306 Ss eee Ce F ee TG SR ROO ee ee ARO ee oe 8 
Refund made only if contract completed within first 30 to 90 days................ 11 
Some refund made, but no specific amount mentioned.......................... 50 
Exact refund made . Ai te ARIEL pg sind oc ROD AIRS ABP ey PCE pra rR ea 26 
Store had no information since arrangements must be made with another Darcy nes. 5 
SE e attaty ste Seo eg ee Chew MRA eee a alae ie ds Ve EATS PS 100 


It was stated in connection with the majority of the contracts studied, 
that no charge was made if the customer failed to make his payment at 
the date due (table 13). However, in 15 per cent of the cases a charge 
was made even if payment was made less than one month after the due 
date. This charge was usually made, however, in the guise of a discount 
which was given if the payment was made promptly, and a few days of 
grace were allowed. In 21 per cent of the contracts a charge was levied 
if the customer delayed for a month or more; in 5 per cent of these cases, 
however, the charge was made only if the failure to pay caused the con- 
tract to run over the original time. That is, if payments were not made 
for two months, but on the third month all payments were brought up to 
date, and the contract completely paid at the termination date, no charge 
would be made. However, a customer might make no payments for 
two months, but on the third month resume his regular payment; in this 
case, at the original date of termination the contract would be extended 
for two months, and an additional charge made for this extension. In 
10 per cent of the contracts the merchants said that the conditions causing 
the failure to make the payment would determine whether or not a 
charge would be levied. 


TABLE 13. PERCENTAGE DISTRIBUTION OF CONTRACTS ACCORDING TO PENALTY 
FOR DELAY IN PAYMENTS 


(308 installment contracts for washing machines from 282 stores in New York State, 


1937-38) 
Penalty Per cent of contracts 
SEO DOTIAIOY <3 5 vice v's. o'e's ds ae pet a v8 SN Cpt SO. Cutie SSS ere REIS ors cf es ee A ea a Re 52 
Penalty, if payment delayed for Period OLiess than one tonth 0) pki oc ec 1s: 
Penalty, if payment delayed for period AD sa gatos 1 Bane eee nr re Tell 
Penalty, varied with customer and conditions.............. EN ass Wiese Ws alte vigeiaess 10 
Extra charge added, if contract extended over the contract period...............4 5 
Penalty, if payment delayed for period of more than one STON nee sb eee ne vllele sds 5 
Charge levied by agency other than store, and store had no information........... 2 
*POCALS «tla ae ESS OPS NTN. CBN OMERERO RS CROCCO PETER ACG ER TET ee ea 100 


CAUSES OF SOME OF THE VARIATIONS IN THESE TERMS 


As has been pointed out in the preceding section, there was consider- 
able variation in all terms of the contracts. An attempt was made to see 
how these variations affected the other terms of the contracts. Four 
factors that could well have had some effect on the other terms are: the 
original price, in cash, of the washing machine purchased; the balance 
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remaining to be paid after the original payments had been made; the 
length of time taken to complete the payments; and the interval in which 
payments were made. 

Those persons who purchased a high-priced washing machine not only 
made a larger initial payment than did those who purchased a low-priced 
one, but this initial payment represented a larger percentage of the cash 
price (table 14). However, those persons who purchased a high-priced 
machine did not make much larger periodic payments, nor were these 
payments larger in relation to the balance remaining to be paid, than 
those made by the purchasers of a low-priced washing machine. In other 
words, those persons who purchased high-priced machines took a longer 
time to pay the contracts than did those who purchased low-priced ma- 
chines, although from their initial payments it would appear that the 
former were in a position to pay more quickly for their purchases. 


TABLE 14. CasH PRICE OF THE WASHING MACHINES, AND OTHER TERMS OF 
THE CONTRACTS 


(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 
Per cent | Average length Per cent 
} Aver- | initial of contract Aver- | Periodic Aver- 
Cash price of Num- age pay- |————————__|_ age pay- Aver- age 
washing ma- ber of initial ment | periodic ment age cost- 
chine con- ay- was of pay- was of | finance rate 
purchased tracts ment cash Weeks | Months! ment | balance charge | (per cent) 
price remain- 
ing 
Less than $60.... 64 $ 6 12 43 11 $3.50 8 $ 4.85 26 
SOOO STOR ck ers 129 at 13 47 12 4.85 8 6.07 2a 
$80 to $99....... 65 i2 15 51 iS 5.57 8 7.58 17 
$100 and over.... 52 23 19 47 17 7.06 7 12.76 17 
Allcontracts....} 310 $11 15 46 13 $5.09 8 $ 7.26 20 


Those persons who bought the high-priced washing machine paid, on 
the average, a higher finance charge, although they paid a lower cost- 
rate. This point is worthy of emphasis, for if the charge were quoted 
as a percentage per year of the decreasing unpaid balance, unscrupulous 
sellers might not tell the customer the amount of the finance charge, but 
only state to them the fact that the rate on the higher-priced article was 
smaller. Thus if the cost-rate is stated, the amount of the finance charge 
must also be given in order that the cost-rate alone may not be misleading 
to the unwary. 

Changes in the balance of the cash price remaining to be paid had about 
the same effect on the other terms of the contract as did changes in the 
cash price itself. Those persons who had a large balance remaining to 
be paid after their initial payments, made slightly larger periodic pay- 
ments, took a somewhat longer time to pay the contract, and paid a larger 
finance charge but a lower cost-rate, than did those who had a small 
balance remaining to be paid (table 15). Here again the opposite move- 
ments of the finance charge and the cost-rate should be emphasized. 

Purchasers should understand clearly that a low cost-rate is frequently 
not accompanied by a low finance charge. This is due to the fact that 
certain costs of credit, such as cost of investigation and of putting the 
account on the books, are fixed, and therefore the same for a $10 purchase as 
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TABLE 15. BaALANcE oF Caso PRICE REMAINING AFTER INITIAL PAYMENT, AND 
OTHER TERMS OF THE CONTRACTS 


(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 
Average periodic Average length of 
Balance of cash price Number payment contract Average Average 
remaining after initial of ene ee eee ees (ee ee eee I finance cost-rate 
payment contracts charge (per cent) 
Weekly | Monthly | Weeks Months 
Lessthan $5004.64... 63 $1.44 $4.70 38 11 $ 4.84 28 
BHO Cer S50 6 ee eS 76 1.24 5.14 50 12 5.69 20 
i ace 1 ee ral 1.47 5.87 50 13 6.42 19 
SUSI Scie o lies ae 39 1.65 6.49 53 13 7.51 17 
$80 and over........... A 61 2.00 6.90 50 18 12.52 17 
All contracts............ 310 $1.45 $5.81 46 13 $ 7.26 20 


for a $100 purchase, and the same for a 6-month as for a 2-year contract. 
The rate on a $10 purchase must be higher to yield an amount sufficient 
to cover these costs, than on a $100 purchase. If and when stores make 
a more serious effort to arrange their charges according to the cost of 
handling accounts of different amounts, the cost-rate would probably 
be less for the larger amounts and contracts that run for a longer 
time than for small amounts and short-term contracts. However, the 
amount of the charge for the longer contracts would still be larger than 
the amount of the charge for the short-term contracts. It would then be 
even more important than it is now for purchasers te know both the 
amount and the rate of the charge. This same principle is illustrated 
in the “step”-rates used by the small loan companies; in this State the 
rate for loans of more than $150 is less than the rate for loans of less 
than $150. 

Those persons who paid for their washing machine every week, pur- 
chased, on the average, a lower-priced article than did those persons who 
paid every month (table 16). When the payments were made weekly, 
the average initial payment and also the percentage of the cash price 
that this payment represented were lower than in the cases where monthly 
payments were made. The finance charge was lower and the cost-rate 
higher in the weekly contracts. It was not surprising that the cost-rate 
was higher, in as much as the weekly contracts would involve more labor 
in handling. This is a case in which it might be to the purchaser’s ad- 
vantage to know that the rate was higher, although the merchant proba- 
bly preferred to have the account on a weekly basis. 


TABLE 16. INTERVAL OF PAYMENT, AND OTHER TERMS OF THE CONTRACTS 
(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 
A _ Per cent Average Average 
Interval of Number of Average is ba initial pay- ananie ait pate 
payment contracts cash price payment ment was charge (per cent) 
of cash price 
Wieeles et Pot. .teat tm 49 $63 $ 7 11 $5.03 24 
Jiksiqann layed bey a eaey 64 5 8 3.00 9 
eyo An ty Oe gn ot oer 259 79 1Z 16 lade 20 
All contracts...... 310 $77 $11 15 $7.26 20 
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Those contracts that ran for the longest period of time covered washing 
machines of a higher average price than did those that ran for a shorter 
time (table 17). When the contracts ran for a long period of time, the 


TABLE 17. LENGTH oF CONTRACTS, AND OTHER TERMS OF THE CONTRACTS 
(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 
4 DELI i kN ee mk ee 
Per cent | Average periodic 
Number | Average | Average | _ initial payment Average | Average 
Length of of con- cash initial | Payment |_—______—____| finance | cost-rate 
contract tracts price | payment | Was of charge | (per cent) 
cash | Weekly | Monthly 
price 
Less than one year. . 91 $64 $11 18 $1.61 $6.82 $ 4.59 24 
QOnenwear:cc. owe nui 113 74 11 15 iL keg 5.82 6.60 20 
Over one year...... 106 90 12 14 1.14 5.13 10.25 17 
All contracts vcs sip)ss 310 $77 $11 15 $1.45 $5.81 $ 7.26 20 


purchasers did not seem, on the average, to make much larger initial pay- 
ments, and these payments represented a smaller percentage of the cash 
price, than in the case of contracts that ran for a short period of time. 
The contracts running for a short period of time called for larger amounts 
to be paid periodically than did those contracts that ran for a long period 
of time. Apparently those persons who planned to pay for their con- 
tracts in a short period of time bought a washing machine at a lower- 
than-average price, made a fairly substantial initial payment on it, which 
payment represented a larger-than-average percentage of the cash price, 
and made larger-than-average periodic payments. These persons paid 
a lower-than-average finance charge, but a higher-than-average cost-rate. 
This is another case in which the cost-rate alone might be misleading to 
the customer who did not understand the meaning of the two ways of 
expressing the cost of credit. 

ae those interested in the question of terms, the following are sug- 
gested: 


Firzpatrick, F. J. Installment selling by department stores during 
1938. National Retail Dry Goods Assoc., Credit Management Div. 
Yearbook 6: 45-53. 1939. 

Foster, LEB. R. Instalment credit costs and the consumer. Univ. of 
Chicago. Journ. of bus. 8: 27-45. 1935. 

FroMan, L. A. The cost of installment buying. Harvard bus. rey. 
11: 227-236. 1933. 

MerriaM, M. L. The trend of installment terms, December 1936-37, 
p. 1-30. U.S. Commerce Dept. Mimeo. rept. March 4, 1938. 

PLuMMER, W. C. Social and economic consequences of buying on the 
installment plan. Amer. Acad. of Polit. and Soc. Sci. Ann. 129 
(sup.): 1-57. 1927. 


OCCUPATION AND INCOME OF THE PURCHASERS OF WASHING 
MACHINES ON INSTALLMENT CREDIT 


Information concerning the income and occupation of the purchasers 
whose contracts were studied was obtained from records that the stores 
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had and with no identification of the persons. Many of the stores did 
not supply such information, sometimes because they could not, and 
sometimes because they did not wish to divulge information about their 
customers. Since these data represent only what the store knew of the 
customer, they may not, of course, be complete or accurate, but if in- 
comes and occupations have any influence on the procedures of the store, 
this would be the information that was used. The persons for whom 
incomes were given were not always the same ones for whom occupations 
also were given. 

Almost half of the purchasers for whom occupations were reported 
were unskilled workers (table 18). These purchasers bought a washing 
machine of a slightly lower than average price. They also made the 
lowest initial payment of all groups of purchasers, and this represented 
the smallest percentage of the cash price. These purchasers also made 
smaller-than-average periodic payments and paid smaller-than-average 
finance charges. The occupation of the purchaser did not seem to make 
any difference in the cost-rate that was paid. 


TABLE 18. OccupaATIONs oF PURCHASERS AND TERMS OF THEIR CONTRACTS 
(258 installment contracts for washing machines from 288 stores in New York State, 


1937-38) 
Per cent 
; Num- Average | Average initial Average | Average | Average 
Occupation of purchasers Hee. of cash initial ea periodic finance | cost-rate 
eee price payment tert payment | charge | (per cent) 
price 
IW nevAe workers: 0.5.4). os4% 2 $61 $13 20 $3.00 $6.50 Ze 
Unskilled workers........... 128 7p 10 13 4.58 6.75 are 2) 
Slalled workers 0) 40 6 o/s 8 43 79 14 18 5.24 7.59 20 
Clerical workers, salespersons, . 
SMCOMIOATGS oi. os Fao ack Brees 26 88 13 15 4.85 8.50 19 
Business of own, and retired. . 39 80 12 15 6.11 8.01 Dil 
Supervisory, semi-professional, 
and professional workers... 20 87 18 20 6.35 7.56 19 
AIVGONLTACtTS oe aNo se ecie® seins 258 $77 $12 15 $5.07 $7.32 20 


It was reasonably clear that income had some influence on the price 
that was paid for a washing machine (table 19). All the payments that 
were made by those with the lowest incomes were the lowest payments 
made: the initial payment, and the percentage that this represented of the 


TABLE 19. INcomMEs oF PURCHASERS AND TERMS OF THEIR CONTRACTS 
(198 installment contracts for washing machines from 182 stores in New York State, 


1937-88) 
Per cent 
Income of Number | Average | Average initial | Average | Average {| Average 
purchasers of con- | cash price initial payment | periodic finance cost-rate 
tracts payment was of payment charge | (per cent) 
cash price 
Less than $1,050.... 53 $67 $ 8 12 $4.49 $6.11 21 
$1,050 to $1,549..... 75 78 10 13 5.12 8.48 21 
$1,550 to $2,049..... 52 84 13 16 4.95 7.05 16 
$2,050 and over..... 18 82 17 20 6.07 7.45 19 


All contracts........ 198 $77 $11 14 $4.99 $7.37 20 
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cash price, the periodic payment, and the finance charge. The initial 
payment was noticeably lower for those with low incomes, while in the 
periodic payments there was little difference. However, those purchasers 
who had the lowest incomes paid a somewhat larger cost-rate than did 
those with higher incomes. It would appear from these figures that 
either the stores were exercising some caution in regard to the price 
of washing machines that were sold to persons with low incomes, or those 
persons were careful on their own account. 

A few studies exist concerning persons who purchase on installment 

credit, among which are the following: 

[Anon.] Cost of living of federal employees in five cities; installment 
buying. Monthly lab. rev. 29: 1039-1048. 1929. 

Eusank, E. E. A case study of the effects of consumer credit upon 
the family. Amer. Acad. of Polit. and Soc. Sci. Ann. 196: 211-220. 
1938. 

Sapp, V., AND WILLIAMS, R. T. Causes of bankruptcies among con- 
sumers. U. S. Commerce Dept. Domestic commerce ser. 82: 1-37. 
1930: 

Youn, R. A., AND BERNSTEIN, B. The statistical pattern of installment 
debt. National Bur. Econ. Res. Buls. 76 and 77. 1939. 


HOW THE CUSTOMER’S CREDIT STANDING IS INVESTIGATED 


Credit investigation is usually thought of as a protective measure 
taken by the store for its own benefit. This, of course, is true, but the 
benefit of this investigation also accrues to the purchaser to some extent. 
Repossessions in general represent a loss, both to the merchant and to 
the purchaser, as well as to all customers. From its accumulated knowl- 
edge of what past purchasers have been able to pay for, and from its 
present knowledge of the income and other commitments of the purchaser, 
the store can probably foretell fairly well those customers who will not 
be able to make their payments. Therefore, any effort that the stores 
make to prevent these people from undertaking such obligations may be 
beneficial to all customers, especially to those who are inclined to be 
overly optimistic about their ability to pay for their purchases on in- 
stallment credit. 

Only three merchants said that they made no effort to investigate the 
credit standing of their customers (table 20). These three said that they 
followed a very strict collection policy. They did not check the credit, 
but unless the account was paid promptly the store repossessed the article 
at once. 

About 60 per cent of the stores conducted at least some of their credit 
investigation through a credit bureau. Credit-bureau service, however, 
was not available in most small localities. In such places, there existed 
some resentment toward credit bureaus since, it was said, those in neigh- 
boring cities frequently called for information about customers living 
in the small locality but making some purchase in the larger city, and the 
local store received no compensation or return for such service. Credit 
bureaus, however, probably supply the most satisfactory method of 
making investigations, since through them the available information 
about other credit purchases of customers may be pooled. This may 
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TABLE 20. Types oF INVESTIGATION OF CREDIT STANDING OF CUSTOMERS 
(266 stores, New York State, 1937-38) 


Number of— Per cent 
Type of investigation esse ae aE ee ee 
ashing ma- ashing ma- 
por. chines sold eee: chines sold 
tS le boa rs Re eS, een re 3 63 1 - 
"Phrough creditsburéau sees: soi cic. cad scasieae 113 18,162 43 67 
Through an outside agency other than credit bureau 64 3,601 24 13 
Through credit bureau and other outside agency... 48 3,091 18 12 
IS VISGOVE OM Vives a eee ine iso hea hi et ot oes 38 2,029 14 8 
RIN ChE ch lames eneetsy wat meen Pesta chp oe ook SEA Teas studs alte bo 266 26,946 100 100 


*Less. than 0.5 per cent. 


prevent customers from being over-sold even if they are inclined to over- 
buy on installment credit. 

In 64 stores, or 24 per cent of those visited, the merchants said that 
the investigation was done by some outside agency other than the credit 
bureau, an agency that might also be financing the contracts. This might 
be a bank, a finance company, or a public-utility company. 

Where the public-utility company made the investigation, it was 
usually only an inquiry as to whether the customer had been a user of 
current on its lines for two years, and whether he had paid his bills sat- 
isfactorily during this period. It may be that while the.installment pur- 
chase and the charge for current are billed separately, the customer does 
not think of them separately, and is inclined to believe that if payments 
on the installment purchase are not made promptly the current will be 
cut off. Payments may be made more promptly for this reason. The 
investigation carried on by other outside agencies apparently varied 
considerably but not a great deal of information on this subject could be 
gathered from the stores. 

Forty-eight, or 18 per cent, of the stores made part of their investiga- 
tions through a credit bureau and part through some other outside agency. 
Thirty-eight, or 14 per cent, of the stores relied solely on their own credit 
investigation. This investigation varied widely both in scope and method. 
In some cases, where the merchant was well acquainted with the neigh- 
borhood, he would merely ask for the customer’s name and address. If 
the address seemed satisfactory, that was sufficient. Some stores called 
other larger stores in town; some asked for references and called these. 
There was a difference of opinion among merchants as to the value of 
investigations which they carried on themselves. Some said that they 
had been so long established that they knew everyone, or could easily find 
out about them. Others said that they had difficulty in obtaining infor- 
mation; references did not help, they said, because people usually kept 
some good references for use in such cases. Stores that carried on their 
own investigations were generally located in small towns, probably partly 
because credit-bureau service was not available there, and partly because 
the merchants themselves felt more capable of assessing the credit stand- 
ing of the purchaser (table 21). Only five per cent of the stores located 
in towns of a population of less than 4950, however, had credit departments 


of their own (table 22), 
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TABLE 21. DistTRIBUTION OF STORES ACCORDING TO SIZE OF TOWN AND TYPE OF 
INVESTIGATION OF CREDIT STANDING OF CUSTOMER 


(266 stores, New York State, 1937-38) 


Type of investigation 


| 
Through Through | Sigiole as Through 
Popula- an out- | 2 credit pees e | 2 credit 
tion Through outside bureau By Through avency. bureau By 
None | credit ae Oe and store | None credit pk Po and store 
| bureau other other only bureau re other only 
aa than outside : outside 
credit Ze credit apency 
bureau ig dei A bureau 
Number of stores Per cent 
Less than | | 
4.950. an 1 4 24 6 24 33 4 37 12 63 
4,950 to | 
19,949 35 18 18 5 31 28 38 13 
19,950 to 
9,949 .. 1 35 5 its 2 So 31 8 27 5 
49,950 and 
OVED esis 6 1 39 17 11 7 33 34 af 23 19 
Totiee 3 113 64 48 38 99 100 100 100 100 


One aspect of credit investigation that seemed to the writer to need 
serious consideration was the question of the customer who was able to 
pay for the article in question, but who was not able to pay for that article 
and two or three others. This point has been brought out by others who 
have studied the matter (Sadd and Williams, 1933; Schmalz, 1938; 
Foster, 1937 ; Committee on Consumer Credit, 1936). It was particularly 
emphasized by one merchant visited during this study. He said that 
he had sold a washing machine to a customer who had later tried to pur- 
chase a stove on installment credit before he had completed his payments 
on the washing machine. This particular merchant refused to sell him 
the second article, knowing that the customer would have difficulty in 
paying for both purchases at the same time. The customer went else- 
where and made his purchase. The result was that payments were not 
made on either piece of equipment, and both were finally repossessed. The 
merchant, in recounting this experience, was not certain that had the 
second seller known of the customer’s previous commitments, he would 
have refused to make the sale; but he thought that if he himself had 


TABLE 22. PERCENTAGE DISTRIBUTION OF STORES ACCORDING TO S1zE oF TOWN 
AND PRESENCE OF CREDIT DEPARTMENT 


(266 stores, New York State, 1937-38) 
—_—eeS SSS 


Per cent 
Population pi be dheechndlinidcs 
Ss . : : 
With credit | With no credit All 
department department stores 

We ede vee Rs eo Ve: 59 5 95 a 

EGU CO AGE a cA AA WER KA Swe s es 76 29 78 oo 

19,060 $0 20,040. cic caer eee es caees 56 59 41 100 

49, 960 and OVEE. sc ccc civ eebaweesen. 75 4) > 59 100 
All stores SER ENT OS eK TEL ERAS SHE TG Ee ee 266 32 68 ies, Le - 
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known of the second purchase of the customer he would have watched 
the account more closely. The fact that another purchase had been made 
on installment credit, and that payments could not be maintained on both 
the articles, was cited several times by merchants as the reason for a 
repossession. (Appendix, page 34.) 

One of the possible ways of keeping track of these different commit- 
ments is through the filing of contracts as specified by the New York 
State Uniform Conditional Sales Law.? Contracts are filed for the pro- 
tection of persons, who may later become creditors, against previous liens, 
and also to prevent difficulty for the installment sellers if liens should 
be made against the purchasers. It was found in this study that con- 
tracts generally were filed only if some question about the customer’s 
credit standing existed in the mind of the seller. The merchant, for in- 
stance, may have doubted the customer’s ability to pay in the beginning ;* 
the customer may have come from out of town, a circumstance that 
always raised suspicion in the merchant’s mind, since the customer’s 
credit rating in his home town might have been too poor for any mer- 
chant there to undertake the risk of selling to him on credit; the purchase 
may have involved so large a sum of money that the merchant felt it 
necessary to protect himself in all possible ways; or circumstances such 
as a threatened strike in his place of employment might make the cus- 
tomer’s future financial position somewhat questionable. About one- 
fourth of the merchants always filed their contracts, and about the 
same proportion never filed their contracts; about 40°per cent of the 
merchants occasionally filed them for the reasons given earlier (table 
oo) 

TABLE 23. Poricy IN REGARD TO FILING INSTALLMENT CONTRACTS 
FOR WASHING MACHINES 
(266 stores, New York State, 1937-38) 


Number of— Per cent 
Policy in regard to filing ache ae 
ashing ma- ashing ma- 
Shores chines sold Stores chines sold 
Filing done by others; store did not know whether 

POULEACES WELLE Med OL OLE. cialser viable ore aur ous, poe 9 pile o 2 
UNICO SELEACESIINCCL rrierete ees OO be cs es eres ee ic 7,346 28 27 
IV HEOMEFACES TEs -pieetan heeled pastes slots Hw oe Ca a be cee 75 8,024 28 30 
DOMe COMLEACES 1UICO seaisiaelytesveishe.s otebe fico breve oh sabiewese 109 11,063 41 Al 
aPC Lae wea wretch. hee eer ono foes oa ae es Jos 266 26,946 100 100 


The chief reasons given for not filing the contracts, or filing only some 
of them, were that the customer did not desire to have his business made 
common property ; that some customers refused to purchase if the contracts 
were to be filed; that there was some cost involved in filing; and that 
filing was something of an effort. The anxiety of the merchant to respect 
the customer’s secretiveness in financial matters works strongly against 
the need of the credit grantor for adequate information, both for his and 

3Article 4 of the Personal Property Law. 

4While making sales to doubtful customers is not a practice that can be approved by those interested in 
the welfare of the customer, it does occur. It might be well for merchants who do this to note the fre- 


quency with which it is implied, at least, in the reasons for repossessions, that the merchant was somewhat 
at fault in granting the credit (page 34). 
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the customer’s protection. The merchant cannot be blamed greatly for 
this situation, however, as he can hardly be expected to make a move 
that he feels would incur the hostility of his customers. It should be 
pointed out, nevertheless, that the present policy of filing only those 
contracts in which there is some doubt about the customer’s ability to 
pay would certainly be one reason for customer resentment of this 
practice. 

Further information about credit investigation made by stores may be 
found in: 


Bowers, W. A. Furniture distribution in the Gulf Southwest. U. S. 
Commerce Dept. Domestic commerce ser. 76: 117-120. 1932. 
Puetrs, C. W. Controlled installment credit, p. 1-43. Household Fi- 
Hance Orb ale. 
Yearbooks of the Credit Management Division, National Retail Dry 
Goods Association. 
Articles of this nature are generally written from the point of view of 
preventing losses to the store, but the bearing this has on the customer's 
problems may be easily discerned. 


EXTENT OF REPOSSESSIONS OF WASHING MACHINES 


Information about repossessions were gathered in two ways in this 
study. In the first place, the store was asked to report the number of 
repossessions of washing machines that were made during the past year. 
In addition to this, the store was asked to give more complete informa- 
tion about one repossession that had been made. Seventy-three records 
of these repossessions were obtained from 70 stores. 

Numbers of reposessions are one of the ways in which a check can be 
made on whether the granting of credit is carried on in a manner satis- 
factory both from the consumer’s and the store’s point of view. In this 
study, it was found that, on the average, 1.3 washing machines were re- 
possessed out of every 100 sales that were made, and 1.6 washing ma- 
chines were repossessed out of every 100 sales that were made on install- 
ment credit. 

In studying these repossessions, several qualifications must be kept in 
mind. In the first place, a washing machine is an article that is not fre- 
quently repossessed. The nature of the article means that it is usually 
purchased by a person in a fairly permanent location, generally by a 
member of a family group. Such persons are generally considered good 
credit risks. A washing machine is an article that is not changed often 
in style or model. As was emphasized by many merchants, the figures 
on repossessions for this article would be much lower than those on 
radios, for example, where the style element and yearly changes of model, 
with the subsequent drop in the price of the past year’s model, make the 
installment purchaser unwilling to continue payments on an article that 
could be purchased at a much lower price. In general, the families pur- 
chasing washing machines were from an economic group subject to 
many hazards in employment. A threatened strike in one area curtailed 
sales of washing machines. In another locality, the merchants had been 
forced to carry their installment customers through a strike of eleven 
week’s duration. 
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In interpreting these data, it must also be kept in mind that not all 
repossessions may be accounted for. Some few stores were financing 
their installment contracts on a non-recourse or limited-recourse basis. 
In such cases, the outside financing agency might have made some re- 
possessions that were not reported by the store, although most of the 
stores reported that they preferred to repurchase the repossessed article 
in order to have control over the secondhand sales of this article. 

The fact that repossessions were small in number still might not repre- 
sent a completely satisfactory situation from the customer’s point of 
view. In several instances, the merchants said that their chief problem 
was to avoid making the repossessions that were possible. A customer 
sometimes would regret a purchase and desire to end his obligation by 
allowing the machine to revert to the store. Such action is probably 
due in part to the customer’s lack of understanding of the terms of the 
contract before the purchase was made. Since it was usually more profit- 
able for the store to have the payments completed, considerable effort 
was exerted to prevent repossession when the customer could continue 
the payments. In the future, if stores should engage in installment sales 
of articles that have little repossession value, this problem will probably 
become more acute. 

Repossessions were slightly larger in small towns than they were in 
the large centers (table 24). This was rather surprising as it might be 


TABLE 24. NuMBER OF REPOSSESSIONS OF WASHING MAGHINES SOLD ON 
INSTALLMENT CREDIT, ACCORDING TO SIZE OF TOWN 


(262 stores, New York State, 1937-38) 


Number of repossessions 


; Number 
Population of stores peaayhs 
er sales on 
Benn OOcsales installment credit 
Peseth teri AO meres conn coer oreo ete eie a eee eius ave Meaiiers 59 1.9 2.6 
ARGO CORED AO esata lela ocche LUE Sete cue heuer em ays 75 eD 2.8 
TUG HO 40:54 Ome te tei, Su cB atten 1. cn Wr ows Eats tha I erie ece 56 1.5 1.9 
A OU ATIC OM lac tees cit ns skis ania cichwicnerenc.c  Sulietate o ckehs. ove ls 72 0.8 0.9 
ASCOT eS ies aia Ait eo bus groks ooeee oe Reo eas es ty SAG cs Tae 262 les 1.6 


thought that there would be more reluctance on the part of the stores 
to repossess where the fact would be widely known to the customers. 
Two reasons may account for this fact. In the small towns, the finance 
companies were handling a larger percentage of the contracts than in 
the larger centers, and the rate of repossessions was greater for the 
finance companies (table 25). This might be expected since, as was 
pointed out earlier, the finance company does not have the intimate and 
continuing relationship with the purchaser that the merchant has, and 
in addition, there was also some tendency for the merchants to turn 
the poorer contracts over to the finance companies, or perhaps it might 
be better to say, that they kept the best contracts for themselves. The 
other fact that might account for the larger number of repossessions 
in the small centers was the investigation that was done in them: the 
credit investigation was less standardized, fewer stores had their own 
credit departments, and the use of the services of credit bureaus was not 


30 BULLETIN 743 
TABLE 25. NuMBER oF REPOSSESSIONS OF WASHING MACHINES SOLD ON 
INSTALLMENT CREDIT, ACCORDING TO FINANCING AGENCY 
(262 stores, New York State, 1937-38) 


Number of repossessions 


: : Number 
Financing agency of stores 
Per 100 sales | Per 100 sales on 
installment credit 

MOONE POG te we PMA ae Eh crs Ska Woe SUE Me eece etd OME 95 0.8 0.9 
PLOTS NGOS OLLEL AGENCY oaie's cio D salary mow b's Owe la sae 73 1.5 1.9 
BLOre mua two otner BOeNCIES. <5)... 6s). s.4.n ee see gems 8 2.9 Sey 
Pine noe COMMDAON  AlOMEW tek. acts 2 otic. Nr Zaps Be. Siem 61 2.4 a | 
Finance company and one other agency............... 63 1.9 2.4 
Finance company and two other agencies ............ 8 2.9 3.5 
Single agency other than store or finance company...... 19 1:2 1.4 


possible in some cases. Both of these latter methods of credit investiga- 
tion appeared to keep repossessions lower than the average (tables 26 


and 2/7). 


TABLE 26. NUMBER OF REPOSSESSIONS OF WASHING MACHINES SOLD ON INSTALL- 
MENT CREDIT, ACCORDING TO PRESENCE OF CREDIT DEPARTMENT IN THE STORE 


(262 stores, New York State, 1937-38) 


Number of repossessions 


Presence of credit department per 
Per 100 sales Per 100 sales on 
installment credit 
Noctedit departmentin store.) GGs . wh iv ves tn Pe 182 1.8 22 
Credit Mepartmaens waster. vec scsi dives ens dete eaws 80 1.0 lz 


TABLE 27. NUMBER OF REPOSSESSIONS OF WASHING MACHINES SOLD ON INSTALL- 
MENT CREDIT, ACCORDING TO TYPE OF INVESTIGATION OF THE CREDIT STANDING 
OF THE CUSTOMER 


(262 stores, New York State, 1937-38) 


Number of repossessions 


Type of investigation ee 
Per i l Per 100 sales on 

ed as installment credit 
IND TNg ye Pane Aten GOGH eANEirs baked a koko ved. bk cies cowed ik 3 aie | 3.0 y 
LDLGUR VOLGGIG IRL ewe nis 4% Aw Sok seen we OO sos 111 1.1 1.3 
Through outside agency other than credit bureau....... 64 1.8 2.5 
Through a credit bureau and other outside agency...... 48 ae | 2.6 
IY BUGLE GEL BE Create oye een alee ec ROA ly Gente 36 18 1.8 
PUL EVGLCR aa SECU ED MR NAR FSR CRN Cerne eek rs etn 262 ces aay 1.6 


From those 73 records of actual repossessions obtained, the average 
amount that the customer had agreed to pay was $85.68, and of this 
amount, $28.45 was paid, or about one-third of the amount that the cus- 
tomer had contracted to pay. This information was obtained by asking 
the merchant about the repossession, and perhaps it was naturally some- 
what biased. The merchants stated in several instances, however, that 
their own laxness was to blame for repossessions (Appendix, page 34), 
In 41, or more than half, of the cases, conditions out of the control of 
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either the store or the customer, caused the customer to discontinue the 
payments, and caused the machine to revert to the store. Unemployment 
was the most important of these reasons. Family conditions such as 
illness, death, or marital difficulties were also important causes for re- 
possessions. I requently overbuying was at least a contributing cause 
for repossession. In many of the cases, it was apparent that had more 
consideration been given to the purchaser’s general situation, the sale 
never would have been made. Unless either the buyer or the seller were 
profiting by these repossessions, it would appear that further investiga- 
tion would have been advantageous to both. 

It would also appear that the stores in general were not anxious to 
make these repossessions, since, on the average, it was stated that three 
and one half months were allowed to lapse after the last payment was 
made before the machine was brought back to the store. 

The subject of repossessions may be studied in: 


New York State Uniform Conditional Sales Law, Article 4 of the Per- 
sonal Property Law, sections 76 to 80. 

SELIGMAN, E. R. A. Economics of instalment selling, 2:477—520. 
1927. 


CONCLUSIONS 


Sales of washing machines are most frequently mad¢ on installment 
credit, and therefore policies and practices in this type of sale have 
significance for both customer and merchant. 

One of the outstanding problems in the sale of washing machines on 
installment credit is in the use of many different methods for expressing 
_ the charge for this type of credit. Part of this variation is probably 
caused by the fact that a number of different agencies finance the con- 
tracts. In the study upon which this bulletin is based, the stores, as well 
as the financing agencies, were of many different types and were not 
united in any way that would promote standardization among themselves. 
Joint consideration of this problem might be one step toward improving 
the situation. 

Installment purchasers should consider not only the amount of the 
charge, but the various methods of stating the charge, and which method 
from their point of view is most satisfactory. Thought on their part and 
the expression of such thought probably would have some influence at 
present, when methods of stating charges are under discussion. 

In considering methods of expressing the charge, it should be kept in 
mind that customers do not make a standardized initial payment, nor do 
they wish to pay their contracts in the same length of time. This means 
that individual arrangements have to be made by the merchant, and that 
the charge must vary with the different circumstances. The present pay- 
ment schedules used by the finance companies allow for this, but they do 
not state the amount of the finance charge, which must therefore be cal- 
culated by the purchaser. Furthermore, these schedules are not as 
clearly and conspicuously presented to the customer as they might be. 
Too frequently they are consulted only by the salesman, not by the cus- 
tomer. 


32 BULLETIN 743 


The method of expressing the charge as a percentage per year of the 
decreasing unpaid balance was not used by any of the merchants visited 
in the study here reported. Such an expression of the charge would be 
helpful, at least to those who understood it. There are two points, how- 
ever, that should be kept in mind in regard to such a method of quoting 
the charge. In the first place, one of the chief reasons why this method 
has not been welcomed by merchants is that the general public believes 
that 6 or 8 per cent is the correct and proper charge for credit. Despite 
the fact that a higher charge than this has been made legitimately by the 
small-loan companies for some time, the public still recognizes no difference 
in costs of granting credit. Responsibility for instructing the public 
about such differences must be assumed by those advocating a percentage 
quotation of this kind. In the second place, the charge should be ex- 
pressed also in dollars and cents, a method as yet by no means universal- 
ly used. Without the dollar-and-cent charge, the rate of percentage per 
year of the decreasing unpaid balance, or cost-rate as it is frequently 
called, is sometimes misleading. For example, from the data in the study 
reported in this bulletin, the installment buyer might have considered 
the high-priced washing machine the “best buy” if only the cost-rate 
were given, for the cost-rate was lower than for the low-priced machines ; 
the amount of the finance charge was higher, however. If stores should 
make a more serious effort to arrange their charges according to the cost 
of handling accounts of different amounts, it would be more important 
than it is now for the purchaser to know both the cost-rate and the 
amount of the charge, since then the difference in the cost-rate for small 
and large purchases might be much greater than it is now. 

Repossessions, like all types of failure to meet incurred obligations, 
result in losses. This means losses not only to the individual who fails 
to make the payment, and thus loses his purchase, but also to the person 
who fails to receive the payment, and who will attempt to pass on the 
loss in the form of an additional cost to the store’s other customers. The 
prevention of such losses is, therefore, a problem facing household buyers 
in general, as well as those buyers whose articles are repossessed and 
the merchants concerned. 

It is common knowledge that information is sought by merchants 
about customers’ credit ratings. Investigations of this nature are ex- 
pensive. Clear presentation of his financial status by the prospective 
credit purchaser is one way in which help can be given by those customers 
wishing to cooperate with stores in reducing costs. The advisability of 
such protective devices as the filing of contracts, a practice designed to 
keep merchants informed of customer commitments, is another measure 
that might well be considered. 

Preventable credit losses should be recognized not merely as a store 
problem, but as a problem for all persons; and in the case of articles such 
as washing machines, for which the credit sales are large, as an especially 
important problem. ; 
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APPENDIX 


REASONS GIVEN FOR 73 REPOSSESSIONS OF WASHING MACHINES BY 70 STORES 


Customer unwilling to complete payments (12): 


Did not like machine. 

Have not had sufficient service on machine but store said that since it had given 
customer an allowance for damage to machine, the customer thought that complaint 
was an €asy way to avoid payments. 

Customer was buying a car. “Slippery” or “crooked”’. 

Customer was bad from beginning. Moved out of town leaving no address, but since 
did not pay mover he reported the new address. 

Bacar was “crooked”. Left town. Kept one or two good references but owed all 
others. 

Stopped paying and moved machine. Damaged machine purposely in order to try 
to prevent store: from collecting. 

Just did not pay. 

Would not pay. 

Lost interest and let go back. Was working steadily. 

Customer says he is out of work but is known to have had work. Curious case 
because store can sell the machine for more than is owed and has told purchaser 
of this buyer but he sent the washing machine back. 

Refused to pay. Is unemployed but also had lost interest. 

Family unstable. When son joined army, stopped paying. 


Ability to complete payments misjudged (18) : 

Too little money and 3 or 4 children. 

No money. 

Widow with children, suing, and expected to get money from suit to pay for machine. 
Has not done so. 

Bought a lot of furniture. Paying $3 a week. 

Bought truck and found could not pay for both so brought back washer. Lost job 
in gas station. Was not a first-class risk to begin with. 

Payments irregular. Making payments on truck. Bought beyond his means. 

Bought refrigerator on same contract and did not want it when cold weather started, 
so brought back washer too. 

Poor management. Had queer tendencies. 

Poor management. Over-buying. Radio and washer purchased. 

Poor management. Were earning but get into too much debt. 

Other merchandise purchased. Were working but not steadily. Were poor credit 
risk. 

Family left town. Left radio also. Had so many debts that thought they never 
could pay them. Debts were one of the reasons for moving. 
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Husband earns usually $17 a week, sometimes not more than $13. Has wife and 
twins. Said in store “Don’t know why we ever sold to him.” 

Unemployed. Was poor credit risk and salesman never should have made sale. 

Should have checked. Was poor credit risk. 

Son-in-law started payments. Mother-in-law continued them but could not keep 
them up. 

Farmer was going to pay from odd jobs which never materialized. Was not good 
credit risk but store was overstocked with that type of washer. 

Machine left 3 months. Purchaser did not think store gave enough time to pay. 


Conditions, out of control of customer, arose which caused customer to stop pay- 

ments (41): 

Breaking up home. 

Husband died. Wife went to live elsewhere. 

Family broke up. Wife died. 

Family trouble. Husband left wife and she could not keep up payments. 

Home broken up. Man who was responsible for payments no longer needs machine. 

Wife left husband. He no longer needs machine. 

Man and woman past middle age purchased the machine. Woman died. Man gave 
machine to daughter but she did want to finish payments. 

Mother for whom machine was purchased died. Daughter decided not to continue 
payments. 

Brother wanted machine for a debt. Purchaser voluntarily returned the machine. 
Very unusual because repossession is not practiced. 

Family had bad luck in working. 

Tuberculosis. No margin for emergencies. 

Wife sick. Emergency bills. Could have continued payments but took this oppor- 
tunity to get out of payments. 

No reserve for emergencies. ‘e 

Unemployment. 

Out of work. Store gave them a second-hand machine. 

Lost job. Left town. Just left machine when they moved. Doubtful to begin 
with. 

Man injured and out of work. Could not get any compensation. 

Unemployed. Man and child injured. 

Out of work. Five children. Credit rating very good. Girl in store said this 
would not injure his credit because he could not help it. Had kept the machine 
in excellent condition. 

Out of work; then moved. Can still get the machine if they pay in six weeks. 

Lost job. Psychopathic-hospital case. 

Bankruptcy. 

pees Sra washer and then moved where there was no electricity (tenant 
armer ). 


No reason given (2). 
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Po pias CREDLE IN: THE SALE 
OF WASHING MACHINES 


Maser A, RoLiins 


Since consumer credit is used by many persons today, it should be un- 
derstood as fully as possible. Consumer credit has been defined as credit 
granted for consumption with no expectation that direct monetary profit 
will arise from its use. While this bulletin relates to only one aspect of 
the problem, a brief discussion of the broader field may help to place the 
findings here presented in their proper perspective. 

The subject of consumer credit has been widely discussed and debated. 
Some persons have held that it is beneficial to consumers in that it enables 
those with low incomes to purchase goods that would not otherwise be 
available to them; that it makes goods available to consumers when needed 
instead of their use being postponed until sufficient money is saved to buy 
them ; that those who never could or would save the money to make the. 
purchase outright can and will pay for articles that they have already pur- 
chased. In this way, it is argued, people with low incomes may acquire 
articles of greater utility than they might purchase if they bought only 
what their available cash would permit. Furthermore, it is said that 
articles of a high unit value, such as automobiles, refrigerators, and wash- 
ing machines, thus become available for mass distribution, a process that 
is essential if advantage is to be taken of savings by mass production. 

On the other hand, persons who feel that consumer credit has brought 
more harm than good, say that the unwary are induced to purchase articles 
not needed or wanted, because the initial step is so easy—the down-payment 
is small and the contract is signed and the purchaser bound by it before he 
realizes what he has done. Further, it is pointed out that such purchasers 
are too inexperienced to know what their legal rights are and may be easily 
exploited by the unscrupulous. It is said also that the charge for this type 
of credit is high and is levied on the class of people least able to afford it. 

These and many other arguments are brought up by each side. Some 
are unproved, others unprovable, and a large number are not supported by 
sufficient data, although an increasing body of factual information is be- 
coming available. The study? upon which this bulletin is based was un- 
dertaken by the Department of Economies of the Household and Household 
Management of the New York State College of Home Economics, in an 
effort to add to the body of facts now available to the public. 

There are two forms in which credit for consumers may be obtained, in 
money or in goods. For the former, there are several sources, such as 
personal-loan departments of commercial banks, industrial banks, credit 
unions, small-loan companies, and pawn shops. For credit in goods there 
is only one source, the retail store. This latter type of credit may be 
granted in two forms, however, either as open credit or as installment 
credit. Credit in goods is more widely used than is credit in money (table 


‘Reported in a thesis entitled Some Store Practices in the Sale of Washing Machines on Installment Credit, 


by Mabel A. Rollins; this was presented to the Faculty of the Graduate School of Cornell University, 
February, 1940, in partial fulfillment of the requirements for the degree of doctor of philosophy. 
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1). These two forms cannot be wholly separated, however, because con- 
sumers frequently borrow money in order to make purchases of goods. 


TABLE 1. Some AGENCIES ENGAGED IN GRANTING CREDIT TO CONSUMERS 


Amount outstand- Per cent of Range in 

; ; Kind of security ing (millions) total usual 
Credit agencies generally obtained §93|—M——_ |_| chargest 
(per cent) 


1936* 1935T 1936* 1935t 


| | | 


Personal-loan depart- 


ments of banks...... 


Marketable security 
for collateral 


Co-maker $ 129 $ 40 2 1 6-23 

Industrial banks ...... Co-maker 234 110 5 2 12-34 
Greditinions aa Knowledge of borrower 55 40 1 1 8-18 
Small-loan companies...| Chattel mortgage 285 220 6 4 30-42 
PAWS-SRODSs Scns asks Article deposited 110 110 2 2 24-120 
Retail stores: 

Open credit accounts} Credit standing of 

purchaser 1,500 2,800 30 46 § 

Installment credit....| Article purchased 2,600 2,100 51 34 0-500 
LCi dato gig ke any cere te Blea. aie ene 153 645 3 BO "7s, Sees 
MOSLEY ae tant oe ones Late oh ci cll he SMT «bin ole NM RATS ¢ $5,066 $6,075 100 100° Pee 


*Grobben, M. Volume and classification of consumer loans. Amer. Acad. of Polit. and Soc. Sci. 
Annals 196: 74. 1938. 

t[Anon.] Credit for consumers. Public affairs pamphlet 5:21. 1936. 

t[Anon.] Credit for consumers. Public affairs pamphlet 5:22. 1936. 

SIt is generally assumed that the charge is included in the mark-up. 

\|Includes remedial loans, illegal loans, special loans, commercial-bank personal loans not segregated. 


For those who wish to read further on this subject the following bibli- 
ography, from which selections may be made, is suggested: 

WILp_ER, E. (compiler). Consumer credit bibliography, p. 1-142, 1938. 
In addition, readings on particular subjects are suggested at the end of 
each section. 


It is always advisable for those who are contemplating the use of install- 
ment credit to investigate not only the cost of this type of credit at more 
than one store but also the cost if the money were borrowed and cash paid 
for the article. 

The study here reported considered one aspect of credit in goods, that 
of installment credit, with special reference to the sales of washing ma- 
chines. This particular commodity was chosen because it is one in which 
many homemakers are interested and because a high proportion of the 
sales are made on installment credit. The information was collected 
through personal interviews with merchants or credit men in 290 stores 
selling washing machines in New York State towns and villages during 
1938. The part of the study concerning the terms on which the washing 
machines were sold, the prices of the machines, the down-payments, the 
finance charges, and the like, is based on 310 contracts that the merchants 
were asked to select as typical of the sales on installment credit that had 
been made in their stores during the preceding year. This method of 
course allowed the merchant to select those contracts that presented his 
terms in the most favorable light, if he wished to do so, and the stores whose 
practices were questionable may have been among those that refused to 
contribute information, since participation in the study was voluntary: 
however, it had the advantage of supplying information on actual install- 
ment sales. 
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EXTENT OF INSTALLMENT SALES OF WASHING MACHINES 


The majority of washing machines are sold on installment credit, it is 
usually agreed. In this study, 266 stores from which usable records 
were obtained made approximately 80 per cent of their sales in this 
fashion. This percentage was about the same as that estimated by 
EORUA: Seligman in 1927. 

That the percentage has not changed since that time is not in con- 
flict with the statement often made that installment sales are increasing, 
because the sales of certain articles, including washing machines, have 
increased in volume, and, therefore, the number of washing machines 
sold on installment credit has increased, even though the proportion of 
sales in this fashion has not changed. Installment sales probably reached 
their highest percentage to date in 1929, when it was estimated that they 
represented about 13 per cent of all retail sales. 

During periods of increasing sales, such as 1935 and 1936, installment 
sales seemed to increase more rapidly than did other sales; the reverse, 
however, appeared to be true during periods when all sales were decreas- 
ing, as in 1938, for then installment-credit sales decreased faster than did 
all sales (table 2). 


TABLE 2. PERCENTAGE CHANGE IN INSTALLMENT SALES AND TOTAL SALES, 
1934-38* 


Peecentage change 


Years 
Installment sales Total sales 
LOSE Om OS Dreier Mhcces es ertinc, aisactene cloteeoe, SRNR TO ain ce otata ucltala: susie wa wtaus area +19.0 + 7.8 
LISS LOMO SO rete share ahi Tee cre crate oD She tetera ste Ses AS es +24.7 +14.9 
PGS GAO S faceratee cote oem og ent al A es een hci ave bad dase che geansie + 3.1 + 5.2 
BOS (ECONO SO ea conte cee ener s rotten ee esi Fen ioe oe On eklokn —28.5 —11.3 


*Adapted from LaCrosse (1936:1) and Merriam (1939:7). 


Such changes might be expected. While in times of depression some 
persons may stop their purchases for cash because they wish to keep a 
reserve against emergencies, the merchant himself may stop some pos- 
sible installment sales because he, rather than the purchaser, is pessimis- 
tic about the ability of the buyer to repay. For instance, in one locality 
where a strike in the principal industry of the town was threatened, the 
merchants said that they were making no installment sales, of washing 
machines until the labor difficulty had been cleared up. They also added 
that they were making practically no sales in any form. The workers 
were receiving their wages and were willing to make purchases ; but there 
were sales only for cash, and most persons purchase a washing machine 
only if granted credit. 

Stores in small localities tended to sell a slightly smaller percentage 
of their washing machines on installment credit than did stores located 
in centers of large population (table 3). In small towns it may have 
been felt that there was less need of the protective type of credit repre- 
sented by the installment contract, and, therefore, more use could be made 
of open credit. It may also have been true that the residents of the 
smaller centers were less inclined to purchase goods on an installment 
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TABLE 3. PERCENTAGE OF WASHING MACHINES SOLD ON INSTALLMENT CREDIT, 
ACCORDING TO SIZE OF TOWN 
(266 stores, New York State, 1937-38) 


Per cent of washing 


Population Number of | machines sold on 

stores installment credit 
WGeSstt rar 45a 0 ree tote cee eee mee per nar te RN rn WP Pee be Mae eed) oct te re 59 76 
AQ HOV O94 Orie xe ie 2 eee nes arena < Se Atenas, Le Bip Pctaae ets aeons ee neo 76 81 
AOU EO Ae eon coors bs ek xn ak RMR AUN Lo ek oe Pes oa ee 56 82 
BONO HOTA MOTE eee eee AR ee orem iat ae etatclio te ate to Rare nati tame aD 85 
PICS LOR GSR Rea wet TT er aero eet natel SHOE CONS 2 echo susie shane a nists easerers fee 266 83 


basis; or they may have been more conservative; or they may have re- 
ceived their income in a form that inclined them less to purchase on 
installment credit; or they may have preferred to buy in a larger town 
where the selection was greater, or where it would not be known to their 
neighbors that they were using this form of credit. Several merchants 
remarked during the interview that they frequently had inquiries from 
stores in larger cities about the credit standing of their customers who 
were making installment purchases in these larger cities. On the other 
hand, the fact that a piece of equipment such as a washing machine fre- 
quently needs to be serviced, might lead the customer to make the pur- 
chase near home. But the most significant fact was that in all sizes of 
localities, the majority of washing machines were sold on installment 
credit. 

The kind of store seemed to make no great difference in the proportion 
of washing machines sold on installment credit. Although some kinds 
of stores made a high percentage of their total sales on installment credit 
and others a low percentage, according to the findings of the Retail Credit 
Survey (table 4), all kinds of stores made approximately the same pro- 
portion of their washing-machine sales on installment credit. 


TABLE 4. PERCENTAGE OF THE TOTAL SALES IN MIDDLE ATLANTIC STATES AND OF 
SALES OF WASHING MACHINES IN NEW YorK STATE, MADE ON INSTALLMENT CREDIT, 
ACCORDING TO KIND OF STORE, 1938 


Middle Atlantic States* New York Statet 
Kind of store gt . 
Number of | Per cent of total | Number of | Per cent of washing- 


stores sales made on in- machine sales made 

stallment credit ree on installment credit 
LIOPRPEMIEN YS bids se as cade auth tas 38 10.3 27 85 
PNMITENLULEs «cre OR ON CAN RUNS AS 23 83.9 49 89 
Hardware..... go Shean Gs, Aine p08 wats, ws 25 12 43 80 
Household appliance............ 7 64.6 129 79 


*Adapted from Merriam (1939: 58, 74, 97, 111). 
}Present study. 


For those who wish to study further the extent of sales on installment 
credit, the following references are suggested: 


Merriam, M. L. Retail credit survey, 1938. U. S. Commerce Dept., 
Domestic commerce ser. 109: 3-179. 1939. 
SELIGMAN, E. R. A. Economics of instalment selling, 1: 92-119, 1927, 
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HOW INSTALLMENT SALES OF WASHING MACHINES ARE FINANCED 


While it was stated earlier that there is only one source for credit 
in goods for consumers, retail stores, indirectly there are sometimes sev- 
eral agencies participating in this type of financing, because in an install- 
ment sale the seller does not receive complete payment for the article thus 
sold for some time; there is, therefore, the problem of financing this sale. 
The store itself may carry the contracts either out of its own cash re- 
sources or by obtaining a loan from a commercial bank under an estab- 
lished line of credit. In such a case, in a particular sale, only two con- 
tracting parties are involved either directly or indirectly, the buyer of the 
article and the seller. All subsequent arrangements will also involve 
only these two. 

However, the store sometimes cannot afford to keep its capital tied 
up in negotiable paper, and does not have an established line of credit 
with a bank. It must then discount its installment paper with, or sell 
it to, a third party. Under such circumstances, three parties are in- 
volved in a particular transaction, the buyer, the seller, and the party 
taking the paper. Since the seller may have no other way of financing 
the sale, except with the aid of a third party, he will consult or follow 
the advice of the third party concerning acceptable buyers, at the be- 
ginning of the transaction. The third party may take an active part 
in the investigation of the credit standing of the customer and in the 
collection policy followed. ~ 

The dealer who carries his own installment contracts is in a position 
to make individual arrangements with his customers. He might be 
somewhat inclined to be lenient in these arrangements, since the particu- 
lar transaction involved might be considered merely as one purchase in 
the total purchases of the customer. And expectations of future business 
might play an important part in his calculations. However, a third party, 
handling the contract, would probably be more interested in the particu- 
lar transaction and less interested in the future purchases of the customer. 

Of the agencies dealing in installment contracts, the finance companies 
handle the largest proportion. The history and functions of this type of 
agency have probably been most adequately described by Seligman. 

Banks have entered into this type of business to some small extent in 
competition with the finance companies. In this study, two other agen- 
cies were also found to be dealing in installment contracts. One of these 
was a public-utility company. Such companies have been interested to 
a large extent in the sale of electric current, and the sale of electrical 
appliances increases the sale of such current. The utility companies 
have sometimes been inclined to be more anxious to place the electrical 
equipment in use than to make the most profitable sale. For this reason, 
they have occasionally extended terms considered too long*®and too lax 
by other sellers. On the other hand, the utility companies sometimes 
have felt that dealers were not pushing the sale of electrical equipment 
sufficiently. Therefore some conflict of interest has existed between 
these two groups. The action of one public-utility company in handling 
dealers’ installment paper, as found in this study, may be an effort to 
prevent such conflict. The other case was of two merchants visited 
during this study who reported that some individual whom they preferred 
not to mention was discounting their contracts. 
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It was found that not only did several different agencies finance the 
sales of washing machines on installment credit, but that the same store 
might use several of these agencies. Various reasons were given for 
the use of two or more agencies. Some merchants said that they carried 
the contracts of their very good customers themselves. They wished to 
be in a position to treat these people as well as possible, sometimes making 
the finance charge less than that which would have been necessary if 
the contract had been carried by a finance company. Some merchants 
carried the accounts of customers who refused to purchase if the contract 
was to be handled by a finance company. One merchant said that he 
carried the contracts of those customers for whom he could not get a 
credit report satisfactory to the finance company, but whom he knew 
to be good risks. Several stores turned over to a finance company con- 
tracts of those customers with whom they had experienced difficulty in 
the past in regard to collections; these people, they said, would take 
advantage of the store but would make prompt payments to the finance 
company. Some stores carried all the contracts that they could, and 
then, when pressed for cash, turned some of them over to the finance 
company. 

When the public-utility company financed the contracts, in some cases 
it was necessary for the store either to carry some of the contracts or 
to sell them elsewhere; the utility company handled only the contracts 
of those who were users of the utility company’s service and had paid 
their bills satisfactorily for at least two years. 

Merchants who used the facilities of both a bank and a finance com- 
pany said that they sometimes found that they could finance contracts 
refused by the local bank, through a finance company. Also, the finance 
aad sometimes gave more help in collecting accounts than did the 

ank. 

The store itself did most of the financing. Fifty-two per cent of the 
value of the contracts was financed by the store alone, while only 13 
per cent of the value of the contracts was handled by the finance com- 
pany alone (table 5). Sixty-eight per cent of the stores financed at 

TABLE 5. NuMBER OF STORES AND VALUE OF CONTRACTS, ACCORDING TO VARIOUS 


FINANCING AGENCIES USED 
(266 stores, New York State, 1937-38) 


Number of Per cent Per cent of 
Agency used stores Value of contracts of stores total value 
of contracts 
One agency: 178 $1,063,890 67 68 
BEBE athe fahi sl Piddd ctw. Bes 98 $816,240 37 52 
PiMEnCe COMPANY «sso ks seh cae ss 61 208,450 23 13 
BE twee dpe sa 348 5 ihe SRA Ok 12 | 24,080 4 
EDGE rid: eins RE AN Se sec 15,120 3 | 
Two agencies: 80 447,090 
Store and finance company....... 57 314,260 oii: 22 se 20 = 
Store and other agency........... 17 113,280 6 7 
Finance company and other agency 6 19,550 2 1 
Three agencies: : 8 53,670 
Store and two other agencies...... 8 53,670 3 . 4 " 
"LO y. icce 84 4 ame ee RETA AR ee 266 $1,564,650 100 100 


*Public-utility company or other individual. 
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least some of their sales of washing machines themselves, and 62 per 
cent of the value of the contracts was handled by the store (table 6). 
The finance company was an agency used by 50 per cent of the stores, 
but only 29 per cent of the value of the contracts was handled by the 
finance company. 


TABLE 6. PERCENTAGE OF STORES USING VARIOUS AGENCIES FOR FINANCING IN- 
STALLMENT SALES OF WASHING MACHINES, AND VALUE OF CONTRACTS FINANCED BY 


THESE AGENCIES 
(266 stores, New York State, 1937-38) 


| 
: ; Per cent Per cent of 
Financing agency Gtatorca® Value of contracts total value 
of contracts 


Store, total: 68 $ 972,840 62 
SLOLeIAl ONE emer pert s. cictantere ote ke rete s Sieas Cf $816,240 yy 
wLoreand one Other ASENCY:s win scan chee ares cuetene one 28 147,350 9 
Store and two other agencies. ...............4. 3 9,250 1 

Finance company, total: 50 457,380 29 
Pimence company clone! ...%. f09 .eri eh eae Ne 23 208,450 1183 
Finance company and one other agency......... 24 218,760 14 
Finance company and two other agencies ....... 33 30,170 2 

Bank, total: 15 114,650 8 
Banicalone eh Wate arta a ee es ee Lt creed 4457 24,080 2 
Banisand one other aveneyh caicinis aa wins cere esas 8 76,580 5 
Bank and two other agencies.................- 3 13,990 1 

PORE G INE Taal E11 CLES sari ot He, hone) Sealares seer eh tesa ska on atelons 4 19,780 1 

CHE MRE Mee es wa cqera rae van, ici Od neve Wiad ete’ e i. | Hie, Landes sed $1,564,650 100 


*No total can be stated since 80 stores financed their contracts through two agencies, and 8 stores 
financed their contracts through three agencies. 


While the finance company handled only about one-fourth of the wash- 
ing-machine installment contracts, it was participating in the financing 
done by one-half of the stores. Several merchants stated that they 
contemplated turning over to the finance company some of the contracts 
that they were handling themselves. It is therefore probable that the 
policies of the finance companies have wider influence than would be 
indicated by the actual amount of the contracts financed by them. 

The stores located in the large cities handled a much larger percentage 
of the value of their contracts themselves than did the stores in the small 
localities, and the stores in the small localities’ financed a much larger 
percentage of their contracts through the finance companies than did the 
stores in the large cities (table 7). 

TABLE 7. VALUE oF CONTRACTS, ACCORDING TO SIZE OF TOWN 


AND FINANCING AGENCY 
(266 stores, New York State, 1937-38) 


Value of contracts financed by— Per cent 
Population Ki 
Finance Other All S imanee:) Other All 
Store company | agencies | agencies tore ret agencies | agencies 

Less than 4,950...| $ 32,880 $ 50,350 $ 29,310 $ 112,540 29 45 26 100 
4,950 to 19,949. .} 148,850 103,690 31,320 283,860 52 36 12 100 
19,950 to 49,949..; 224,090 159,170 14,610 397,870 56 40 4 100 
49,950 and over..| 567,020 144,170 59,190 770,380 73 19 8 100 


All stores........ $972,840 | $457,380 | $134,430 | $1,564,650 62 29 9 100 
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If more information is desired concerning agencies financing install- 
ment sales some helpful material may be found in: 


[Anon.] Methods of financing installment sales of farm equipment, p. 
1-18. Metropolitan Life Insurance Co., Policyholders Service Bur. 
1935. 

Ayres, M. V. The economic function of the sales finance company. 
Amer. Statis. Assoc. Journ. 33:59-70. 1938. 

PrtumMeER, L. A defense of automobile financing by banks. Time- 
sales financing 44: 7-8. 1939. 

SELIGMAN, E. R. A. Economics of instalment selling, 1: 33-91. 1927. 


HOW THE CHARGE FOR INSTALLMENT CREDIT MAY BE STATED 


One of the most confusing aspects of credit in goods is the difficulty 
of determining how much is being charged for the service. This is not 
limited merely to installment credit but is “also true of open credit accounts. 
Some stores that say they do not make a charge for goods purchased on 
open account sometimes give a discount for cash. When the store does 
not make any difference between the cash and the credit price, the cash 
customer contributes toward the payment of the credit cost. Credit is a 
service; in some way the store that stays in business has to meet this cost 
just as it does its rent and payroll expense, and this cost must be reflected 
in the prices it receives for its goods. 

While the charge for credit is usually not clearly expressed in open 
credit or charge accounts, it seems to be even more confusing in the pur- 
chase of goods on installment credit. There are two ways in which this 
charge can be confusing: in the method by which the price of the article 
is stated to the customer, and in the way in which the charge itself is 
quoted. In the study of washing machines, four ways were found in 
which the merchant quoted the price to a customer who was buying the 
machine on installment credit (table 8). He might tell the customer (1) 
what the price would be for cash, to which an extra amount would be 
added when the customer made his arrangements for an installment 
purchase; or (2) what the price would be if the article were bought on 
installment credit, in which case an amount might or might not be de- 
ducted if the customer paid cash; or (3) he might tell both the price 


TABLE 8. METHODS USED BY STORES IN QUOTING THE PRICE FOR WASHING 
MACHINES SOLD ON INSTALLMENT CREDIT 


(26,946 washing machines sold by 266 stores, New York State, 1937-38) 


Per cent of— 
Method of quoting the price ah nr cts aisle marae gp nncoanepisaetnataaacinetisas 
Stores Washing machines sold 

Cash price, ce, with finance charge to be added........... es rir ie a 
Teietalimeie Priceus aan MORO ENV ORK N AAR HK S 9 10 
Trstallment ONG Cash PT106s. 6s sas gars dees hea ase eu 5 Q 
LAWL DIIGO. a's <0 4 5 Chee AAs CRA ee bore V8 6% ve 6 8 
Aber te ay rere ern ra er. eee ee ee 100 “ear 100 


*In these cases a price was quoted; then, if the purchase were made on an installment | basis, an wn Gidiitcan 
aa was added to the quoted price, but a discount from this quoted price was given if the customer paid 
cas 
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for.a cash purchase and the price for an installment purchase; or (4) 
he might quote a list price to which was added an amount if the customer 
purchased on an installment plan or from which an amount was sub- 
tracted if the customer paid cash. 

Actual examples of these four methods used by merchants in quoting 
the price were: (1) a machine was quoted at a cash price of $69.98 to 
which a finance charge was added, either in the form of a flat dollar 
charge, a specified number of periodic payments, or a percentage per 
year of the balance; (2) a machine was quoted at an installment price 
of $77.50; (3) a machine was quoted at a cash price of $79.95 and an 
installment price of $86.45; (4) a machine was quoted at a list price of 
$49.95 to which a finance charge of $5 was added, or from which a dis- 
count of 10 per cent was allowed if the customer paid cash. 

Unlike the findings from some of the other studies that have been 
made, in this study a cash price was found to be most frequently quoted. 
It appears that nationally advertised articles, such as washing machines, 
whose prices may be fairly readily compared from store to store, are 
more likely to be quoted at a cash price to which a charge is added, than 
at an installment price from which a deduction may or may not be made 
if the customer pays cash. The cash price is the lower price, and the 
lower price is the best one for the merchant to quote when comparisons 
are possible. In the case of such articles as furniture where great and 
not easily detected differences in quality may exist, the price quoted is 
quite likely to be the installment one. 

In addition to various ways of quoting the price, there are several 
different ways in which the charge for credit may be quoted. In this 
study, six different methods were found to be used, and some stores used 
two or more of these methods (table 9). Three of these methods ac- 
counted for about three-fourths of the sales; these were, the flat dollar 
charge, the percentage per year of the original unpaid balance, and the 
payment schedule. Two examples of the flat-dollar method of stating 
the charge were (1) that of a merchant who quoted a $7 charge on all 
$69.98 machines, and (2) that of a merchant who charged $5 for both a 
$79.50 washing machine and a $59.50 washing machine; the second 
method was illustrated by a merchant who quoted a cash price of $110, 
down-payment of $10, and a charge of 6 per cent per year of the original 


TABLE 9. METHODS OF QUOTING THE CHARGE FOR INSTALLMENT CREDIT 
(26,946 washing machines sold by 266 stores, New York State, 1937-38) 


Per cent of— 


Method of quoting the charge : 
Stores Washing ma- 
¥ chines sold 


iL NS Lae FEA thin FF LOT AL cavee cd vide calvin ewdhens 2 1 
Sane ae pis BOUNCER CD Ses RA a, Sal Sh 10's ty AAP EN pushin de ce ov ogo mean wx ri 9 
SPI RIE CO MME RIC) CUNONCORIOE 554 fio at Senda cedia ccycsvecducteaacvenr 6 8 
jeg ty hehe SS EE SE ES ee a ee ae ea en ne oe 15 21 
Percentage per year of the original unpaid balance after making down-payment. . 22 28 
eee ee TE ined Joa fs Gee lites rolee es cea cca neve need Ghonees OF 23 
Percentage per year of the decreasing unpaid balance after making down-payment 2 2 
aed ee ROM ERs PEE A AS IY G55 gx ns ba She ei cules vany cs 9 8 
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unpaid balance, or $6; and an example of a payment schedule was a con- 
tract for $79.88, down-payment of $5, and 16 monthly installments of 
$4.68 each. The second of these three methods, was used by somewhat 
more stores than was the first, but it was not used by as many stores 
as was the third. 

FLAT DOLLAR CHARGE 


The flat dollar charge for credit is perhaps the simplest method for 
the merchant, but it is not so satisfactory for the customer, unless a much 
higher degree of standardization in installment selling practices than 
now exists is to be considered desirable. When such a charge is made, 
one of two policies may be followed. Either every customer purchasing 
a washing machine of a given price is expected to make the same down- 
payment and to complete the payments in the same length of time, the 
finance charge therefore being the same for all purchases at this price; 
or the merchant charges the same amount to all installment purchasers, 
regardless of the size of their down-payments, the price of the article 
purchased, or the length of time taken to pay for the article. According 
to the information presented later from this study, it appears that there 
is a good deal of variation in the amount of the initial payment that cus- 
tomers make, even when the price of the washing machine is the same; 
that is, that uniform payments at the beginning of the transaction are 
not now the customary procedure. When a flat dollar charge is made, 
the purchaser is not offered an inducement to complete his contract 
quickly, since fast and slow payers are charged the same amount. 


PERCENTAGE PER YEAR OF THE UNPAID BALANCE 


The method of expressing the credit charge as the percentage per year 
of the unpaid balance has been advocated by many merchants partly 
because it emphasizes to the customer the advantages of a larger down- 
payment and a shorter contract. If the customer knows that the size 
of the down-payment determines the balance on which the carrying 
charge is calculated, and that, therefore, the larger the down-payment, 
the smaller the carrying charge, and if he also sees that the sooner the 
payments are completed the smaller the carrying charge, he is more likely 
to make the largest possible down-payment and the periodic payments as 
few in number as possible. Certainly this method of quoting the charge 
helps to make this aspect of the situation clear for the buyer. It also 
shows what the allowance will be if payment is made ahead of the termi- 
nation of the contract. None of the other methods of quoting the charge 
do this, and a variety of different allowances are made. It also makes 
clear what the charge will be if payments are not completed within the 
allotted time. 

It has one possible disadvantage for the store, however. It is generally 
used for all types of sales, and a constant rate may not yield ‘sufficient 
revenue on small purchases running for a short time to cover the cost of 
granting such credit, but may yield more than enough on the larger pur- 
chases. Stores have not fully analyzed their costs for the granting of 
credit and they do not know the extent of their installment sales of high- 
priced, long-term goods bringing sufficient revenue to cover the costs. 
and of low-priced, short-term goods that do not bring in sufficient reve- 
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nue ; this, however, is one aspect of the problem that is being given serious 
consideration at present. 

Furthermore, this method has a rather serious disadvantage for the 
customer. The customer is likely to confuse a percentage per year on 
the original unpaid balance with an ordinary interest rate. Such an 
expression of the rate thus implies to the customer that the cost of the 
purchase on installment credit is much lower than is actually true. The 
customer who is comparing the cost of borrowing the money and paying 
cash for the purchase and the cost of purchasing on installment credit 
may be misled by this method of quoting the charge for an installment 
purchase. Even though there may be no intention to deceive in the mind 
of the merchants who use this method, it may, nevertheless, have this 
effect. 


PAYMENT SCHEDULE 


It was found in this study that the payment schedule was used by most 
stores that sold their paper to a finance company because the finance 
companies provided these schedules and wished the contracts that they 
bought to comply with these conditions. When these payment schedules 
are used, the allowance for the trade-in and the cash down-payment are 
subtracted from the quoted price (not always the lowest cash price 
that can be obtained, as previously pointed out, page 11, in those cases 
where a discount for cash is given); the amount thus obtained is “the 
balance”. The monthly payments that the customer must make and 
the total amount of his payments, including the finance charge, may then 
be read from a table of calculations based on the amount of the balance 
and the length of time the customer wishes to take to pay the contract. 
The customer may not learn the amount he is paying for the credit privi- 
lege without a specific question on this point, especially if the seller tells 
him only the amount of each monthly payment and not the total amount. 
Both are usually entered on the installment contract, but since several 
merchants reported in this study that they had encountered difficulties 
with customers who had signed contracts and then found out that the 
amount remaining to be paid after they had made their down-payment, 
was greater than the cash price of the washing machine, it would appear 
that this point was not stressed sufficiently at the time of the sale. It 
was said that sometimes the salesman, in his eagerness to make the sale, 
failed to make clear to the customer the size of “the balance” plus the 
finance charge, and the difference between the cash price and the in- 
stallment price. The fact that these payment schedules are usually 
in the salesman’s hands and are not easily available to the customer for 
inspection may mean that the customer does not arrange his payments 
in the best possible fashion. When payment schedules are used, it is 
the salesman’s responsibility to see that the,customer makes the largest 
possible down-payment and pays the contract in the shortest possible 
time. If the customer does not see the advantage of such a procedure 
he may not be as cooperative as he would be otherwise. There was con- 
siderable comment from the merchants reporting in this study, to the 
effect that the salesmen in their anxiety to make the sale did not obtain 
as large a down-payment or as short a contract, as would have been 
possible. 
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Unfortunately the payment schedule does not provide any way of cal- 
culating the amount to be refunded if the contract is paid ahead of the 
due date. 

The fact that the financing of the contracts has been done by many 
different agencies under different circumstances would account in part 
for the high degree of variation in the methods of stating the charge. As 
has been pointed out, not only did many stores with their own individual 
problems carry a large part of the contracts themselves, but several out- 
side agencies, such as finance companies and banks, also participated in 
the financing: These all have their own ideas as to the methods that should 
be used. While the variety of the financing agencies through competition 
with each other has probably led to lower charges, it has also made the 
problem of standardization in the method of making the charge more 
difficult. 

Since customers do not, as a general rule, make a standardized down- 
payment or complete their payments in the same length of time, the 
methods of expressing the charge should allow for these variations. Only 
two of the methods used by stores visited in this study meet this require- 
ment: the percentage per month of the unpaid balance, and the payment 
schedule. The objection to the former is fundamental: since it has a 
tendency to cause the charge to appear low, it may be misleading when 
comparisons are made with charges made by other agencies of consumer 
credit that base their percentage rate not on the original unpaid balance 
but on the decreasing unpaid balance. The objections to the payment 
schedule are more capable of adjustment: the additional amount charged 
for the installment purchase needs to be more clearly presented, no 
calculations should be necessary to arrive at this figure, and these sched- 
ules should be more easily available to the customer for inspection and 
consideration. The refund to be given if the payments are completed 
before the due date should also be clearly stated. 


PERCENTAGE PER YEAR OF THE DECREASING UNPAID BALANCE 


No store visited in the study here reported was quoting the charge as 
a percentage per month or per year of the decreasing unpaid balance. 
The advantages of this method from the customer’s point of view, as 
summarized by the Committee on Consumer Credit of the Common- 
wealth of Massachusetts, are quoted as follows: 


1, Whenever goods are sold on deferred payment, the seller performs two separate 
ee ; the sale of merchandise and the extension of credit for which a charge 
is made. 

2. Whenever a charge is made for the extension of credit, this charge should be 
stated in terms which make it readily comparable with all other prices for the use- 
of-money repayable in monthly instalments. 

3. The only accurate way to express the price of the use-of-money is by a given 
percentage on a given principal for a given time. Any other method of statement 
permits juggling with one of the two variables, principal and time. 

4. In instalment credit, the outstanding amount of credit declines from month to 
month. Therefore the only accurate and outspoken way to express the charge 
for this type of credit is in terms of a given percentage on the current, unpaid 
Saad mei (Report of Committee on Consumer Credit, 1936, page 25, 
ootnote. 


To make such a quotation of the charge satisfactory for the purchaser, 
however, the amount of the additional charge for installment credit in 
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dollars and cents should also be given. As will be shown later, the 
charge expressed in this manner is lower for the higher-priced washing 
machines (table 14, page 20), for which the contract runs for a longer 
period of time (table 17, page 22). The charge in dollars and cents in 
both these cases is higher, however. The purchaser who did not also 
know the charge in dollars and cents might thus be misled. 

The chief objections to the use of the percentage per month of the 
decreasing unpaid balance method of quoting the charge from the mer- 
chant’s point of view have been that such a quotation meant a percentage 
rate per year that was fairly high, and that the customer has been more 
interested in the dollar-and-cent cost than in the interest rate. It is 
certainly true that the average customer regards any interest rate above 
6 or 8 per cent as exorbitant, and does not take into account the fact that 
costs of granting credit may differ. Even if the customer is more in- 
terested in the dollar-and-cent cost, as these merchants say, up to the 
present the cost has quite frequently not been presented in that manner. 

If further study of this question is desired the following titles are 
suggested : 


[ANoNyMous] Pricing retail instalment sales with or without the car- 
rying charge, p. 1-19. Metropolitan Life Insurance Co., Policy- 
holders Service Bur. 1933. 


COMMITTEE ON CONSUMER CREDIT (Massachusetts). Rept., p. 6-86. 
1936. * 


INSTALLMENT CREDIT TERMS ON WHICH WASHING 
MACHINES ARE SOLD 


In addition to supplying information concerning general practices in 
the sale of washing machines on installment credit, each merchant visited 
during this study was asked to select a contract for the sale of a washing 
machine on installment credit made to a customer and considered rep- 
resentative of such sales made by that store. The details of the sale were 
recorded and also any information that could be supplied concerning the 
purchaser. The following paragraphs are based on these contracts. 

The average cash price of the washing machines purchased on these 
installment contracts was $77. This average was not very different from 
the $73.39 reported by Business Week as the average price of washing 
machines sold at retail (Anon., 1938: 31). 

The average amount of the total initial payment made, when the cus- 
tomer bought the machine, or the amount that could be considered the 
customer’s “equity” in the washing machine at the time of purchase, was 
$11. This item was the most variable of all terms of the contracts. This 
payment could be made in three ways: as a cash payment, the most com- 
mon method used; as an allowance that the store gave on an old machine; 
or as a combination of both. Of the 310 persons who purchased washing 
machines, only 12 made no payment at all at the beginning of the transac- 
tion (table 10). The initial cash payment was, on the average, $9. Only 
66 persons received a trade-in allowance, and of these only 27 made no 
payment in cash at the beginning of the purchase. The average amount 
received as an allowance by those persons who turned in their old ma- 
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TABLE 10. Meruyops Usep spy CUSTOMERS IN MAKING THE INITIAL PAYMENT 
FOR WASHING MACHINES SOLD ON INSTALLMENT CREDIT 


(310 installment contracts for washing machines from 284 stores, New York State, 


1937-38) 
Method of making initial payment Number of contracts 
Cash.down-pay ment Only. a).)5si0iG's wh-einia anata aies wie viene nie § wile Sisia' se aieinie Phe Rie 232 
Trade-in allowance only ...... Wrage | ee are ens ere eh kb a he a a PA f 
Cash down-payment and trade-in allowance... 1.1... eee eee cee ener eee ees 39 
INKay rane ell yokewvacnGreknn. We AA Saco eros Genes Oh oe ae SEE Tee Comoe ee 12 
CEES EO + SC eee are ee ee en EONES oe Ummay re ne oo” 310 


chines was $12. The payment made at the beginning of the transaction 
represented 15 per cent of the cash price, on the average: the cash down- 
payment was 12 per cent, and the trade-in allowance 3 per cent, of the 
cash price. 

Three intervals during which payments could be made were found in 
this study. The majority of the purchasers, more than 80 per cent, made 
their payments monthly ; about 15 per cent made their payments every 
week, and only 2 persons paid fortnightly. 

In deciding which interval to use there were two problems that the 
merchant had to balance one against the other. To collect weekly or 
fortnightly would result in higher collection expenses ; on the other hand, 
in such cases the loss from unpaid accounts would probably be less. Pay- 
ments on the installment account could be arranged to coincide with the 
receipt of the purchaser’s wages. In many cases, the installment credi- 
tor made a practice of cashing the installment purchaser’s pay check. 
This had a double advantage for the merchant; it gave him information 
about the income of the purchaser and it insured prompt, periodic 
payments. 

Finance companies did not, as a rule, take contracts that called for 
weekly collections. It happened in several cases, however, that contracts 
involving weekly collections were sold to a finance company, but in such 
cases the merchant made the weekly collections himself, and remitted to 
the finance company at the end of the month. 

The contracts studied were divided fairly evenly into those in which 
the payments were completed in less than one year, in one year, and in 
more than one year. The shortest contract was for 4 months and the 
longest for 24 months. Those contracts that were to be paid in weekly 
installments ran, on the average, for 46 weeks, just slightly under one 
year ; and those that were on a monthly basis ran, on the average, for 13 
months, just over one year. One of the merchants interviewed said that 
it was his policy to arrange the payments on the weekly contracts in such 
a way that these contracts were completed within a year even if the pur- 
chaser missed one or two payments. 

The average amount of the periodic payments made on all contracts 
was $5.09. Since the payments could be made weekly, fortnightly, or 
monthly, the average for all payments:did not give a wholly true picture, 
The small payments tended to be on those contracts that had the shorter 
payment interval. The variation in the payments made was rather 
small, The amount of the payment seemed to concentrate at certain fig- 
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ures. For example, a little less than half of the monthly contracts called 
for payment of from $4.45 to $5.44 per month, and about the same pro- 
portion of the weekly contracts called for a payment of $1.00 a week 
beablea lie) ys: Tt would appear that while people vary rather widely in the 
amount that they pay at the beginning of the transaction, there is much 
less variation in the amount they pay ‘periodically, even taking price into 
consideration (table 14, page 20). 


TABLE 11. DistRipuTION oF CONTRACTS ACCORDING TO INTERVAL AND AMOUNT 
OF PERIODIC PAYMENT 


(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 
_ Interval and amount of periodic payment Number of contracts Per cent 
Month: 259 100 
TECSS AEN ATED A A Ola Ir hoes eee adres ee ese ks Gre 33 13 
GA AGO cee BOA a a tee Tee a tw Fe ae POC US AEE « 119 46 
Cie Naa Wojn tae @ Bee RE ene ak Rep 5 ie te. ete tee ees 49 19 
SOs 5 and OVER tops oe See tal vane ew er rea ieprtll tetas (ete arenas 58 O72 
Week: 49 100 
BOR) rete tome WES) ear eu e ae aie se a eae ie ake ae es 20 41 
RL Pe Se es ic Oe Sac ahs GNA aha Wirt NIe nhdar Sine 14 28 
PISH ANG OV EEE ene ata sciaera etal hot cyeNeler ere ethcueat Put oanue Shekete 15 31 
Fortnight: 2 100 
pA Re MRT AC 9 ra ae eee Be ee 2 100 


*Highest periodic payment was $3.00. 


If a comparison is made between a loan and an installment purchase, 
the finance charge may be considered as the amount of interest that is 
paid. In the cases studied, this amounted on the average to $7.26. In 
eight cases no finance charge was made. 

If the finance charge is considered as the amount of interest, then the 
rate of interest paid may be calculated. This rate of interest is called the 
cost-rate in this study, and corresponds to the expression of the charge 
as a percentage per year on the decreasing unpaid balance. The cost- 
rate was not given in any of the cases studied, but was calculated from 
other data given in the records. It isa calculation which calls for the 
use of arithmetic but which is possible for all purchasers to make for 
themselves. 

Several points must be kept in mind when such a calculation is made, 
however. In the first place, there has been considerable objection on the 
part of merchants and finance companies to the designation of the carrying 
charge as interest because, it is said, this charge covers not only what would 
ordinarily be considered interest, but also the cost of investigation, the 
cost of putting the account on the books, the cost of collecting the pe- 
riodic payments, and the losses that might result from repossessions. 
Also, while the balance of the cash price remaining after the initial pay- 
ment has been made, which in the cases studied averaged $65, could 
be considered as the principal of a loan, this would be the principal only 
until the first periodic payment was made, at which time the principal 
would be reduced. Since each periodic payment on an installment pur- 
chase is usually considered as composed partly of payment on the interest 
and partly of payment on the principal, the principal is reduced with each 
payment. The balance existing at the beginning of the transaction, 
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therefore, is the principal only at one period and is much larger than the 
average principal for the whole life of the loan. There is no way of 
knowing, however, from most installment contracts just how much reduc- 
tion takes place in the principal with each payment, for the usual install- 
ment contract does not designate what proportion of each payment is to 
be considered as interest and what proportion as a reduction of the 
principal. 

In this study, an equivalent interest rate, or cost-rate, was calculated 
from the two formulae :? 


2mlI 

eee Used when all payments were equal 
B (n+1) 

and 

eae (B+ I) Used when the last payment was not 
Bn (B +1+2) the same as the other payments 


These formulae assume that each payment contains the same propor- 
tion of principal and interest. While several other methods could have 
been used, this method, sometimes called the “constant ratio” method, is 
the simplest to calculate, and has been most widely used in the other 
studies that have been made. 

The average cost rate obtained by these formulae in the contracts 
studied was 20 per cent. In many stores if the payments on a purchase 
were completed in 30, 60, or 90 days, only the cash price was charged; no 
finance charge was added. This might be done in the case of open book 
accounts, or, if the installment purchaser paid cash within this period, 
any finance charge previously paid on the purchase might be refunded. 
In such cases, it might be considered that the installment customer paid 
the additional charge for the credit privilege, not for the whole duration 
of the contract, but only for the time that the contract ran beyond the 
free-credit period. This, of course, would shorten the length of the 
period for which the credit was granted, and therefore increase the cost- 
rate. In the case of the contracts studied, when the cost-rate was adjust- 
ed for this free-credit period, it was 26 per cent, on the average. 

In the majority of the contracts studied, it was said by the merchant 
that some refund of the finance charge would be made if the customer 
completed his payments ahead of the time required by the contract. In 
50 per cent of the contracts, however, the store simply stated that some 
refund would be made, and in only 26 per cent of the cases was this re- 
fund specific ; that is, it was stated that a definite percentage or amount of 
the finance charge would be refunded if the contract was paid in advance 
of the due date (table 12). As has been pointed out in the discussion of 
methods of quoting the charge, it is difficult for the customer to know 
how much refund will be made. 


*The following is an explanation of the terms in the formulae: 


r, rate per year expressed as a decimal fraction 

m, number of payment periods in one year. (For monthly payments, ‘“‘m’’ is 12; for weekly pay- 
ments ‘‘m”’ is 52; etc.) 

I, total carrying charge or interest in dollars 

B, Ss balance at the beginning of the credit period (cash price less the total original payment, if 
any 

n, number of payments called for in the credit terms, not counting the down-payment 

z, the last payment in dollars in cases where it differs from the other payments. 
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TABLE 12. PERCENTAGE DISTRIBUTION OF CONTRACTS ACCORDING TO REFUND 
ARRANGEMENTS IF PAYMENTS WERE COMPLETED BEFORE DUE DATE. 


(310 installment contracts for washing machines from 284 stores in New York State, 


| 1937-38) 5 
S§SSsssSsSm9s9M990900 
Refund arrangement Per cent of contracts 

oe AES I NS CPOE SR 2 77S ee i a nD 8 

Refund made only if contract completed within Pret a0 ts 00 dayees 3: . 8.6.58 ek 11 

Some refund made, but no specific amount mentioned.......................... 50 

Exact refund made . Diy shanee Sena te alga eigck on dealer MER Soe aoe ao: 2 ey La eet A 26 

Store had no information since arrangements must be made with another NaALly Ac. 5 

BUTS 8 Ai a Wh cat REAR Wek 5 SOS yh St IRE SA ag ee eS 100 


ee ee See ey ee ite teen! age eh i ole 

It was stated in connection with the majority of the contracts studied, 
that no charge was made if the customer failed to make his payment at 
the date due (table 13). However, in 15 per cent of the cases a charge 
was made even if payment was made less than one month after the due 
date. ‘This charge was usually made, however, in the guise of a discount 
which was given if the payment was made promptly, and a few days of 
grace were allowed. In 21 per cent of the contracts a charge was levied 
if the customer delayed for a month or more; in 5 per cent of these cases, 
however, the charge was made only if the failure to pay caused the con- 
tract to run over the original time. That is, if payments were not made 
for two months, but on the third month all payments were brought up to 
date, and the contract completely paid at the termination date, no charge 
would be made. However, a customer might make no payments for 
two months, but on the third month resume his regular payment; in this 


case, at the origirial date of termination the contract would be extended. 


for two months, and an additional charge made for this extension. ‘In 
10 per cent of the contracts the merchants said that the conditions causing 
the failure to make the payment would determine whether or not a 
charge would be levied. 


TABLE 13. PERCENTAGE DISTRIBUTION OF CONTRACTS ACCORDING TO PENALTY 
FOR DELAY IN PAYMENTS 


(308 installment contracts for washing machines from 282 stores in New York State, 


1937-38) 
a 
8S88SSe—0ooO0OowoToS@S$S0000®0®™”0DQ@T{y‘Q 

Penalty Per cent of contracts 
BNO TORMIEY Soi ciples oe as) ewe c pe gre een SF ape SU RST Uae Aa ee oe a 52 
Penalty, if payment delayed for period Of less than one month... .. 61. cedes cies 15 
Penalty, if payment delayed for period Me NUE h caf oa 2 BR sr bs uid uv ae Sah 6 11 
Penalty, varied with customer and conditions.............. TE ails wl « eaeeeterk pA ares 10 
Extra charge added, if contract extended over the contract period................ 5 
Penalty, if payment delayed for period of more than one PRON Sete oy ets exe oaks 5 
Charge levied by agency other than store, and store had noinformation........... 2 
ME Ste RAMON AEE teh Bs FL bccn Oey MPEP UR A Ce Po ba ech s kek cddlwacedie 100 


CAUSES OF SOME OF THE VARIATIONS IN THESE TERMS 


As has been pointed out in the preceding section, there was consider- 
able variation in all terms of the contracts. An attempt was made to see 
how these variations affected the other terms of the contracts. Four 
factors that could well have had some effect on the other terms are: the 
original price, in cash, of the washing machine purchased; the balance 
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remaining to be paid after the original payments had been made; the 
length of time taken to complete the payments ; and the interval in which 
payments were made. 

Those persons who purchased a high-priced washing machine not only 
made a larger initial payment than did those who purchased a low-priced 
one, but this initial payment represented a larger percentage of the cash 
price (table 14). However, those persons who purchased a high-priced 
machine did not make much larger periodic payments, nor were these 
payments larger in relation to the balance remaining to be paid, than 
those made by the purchasers of a low-priced washing machine. In other 
words, those persons who purchased high-priced machines took a longer 
time to pay the contracts than did those who purchased low-priced ma- 
chines, although from their initial payments it would appear that the 
former were in a position to pay more quickly for their purchases. 


TABLE 14. Casn PRICE OF THE WASHING MACHINES, AND OTHER TERMS OF 
THE CONTRACTS 


(310 installment contracts for washing machines from 284 stores in New York State, 


1937-88) 
fo eh ee eee 
Per cent | Average length Per cent 
k Aver- | initial of contract Aver- | periodic Aver- 
Cash price of Num- age pay- |—_———————__|_ age pay- Aver- age 
washing ma- ber Of 7 sn itial ment periodic ment age cost- 
chine con- pay- was’ Ot pay- was of | finance rate 
purchased tracts ment cash Weeks | Months | ment balance | charge (per cent) 
price So ee oy 
ing 
Less than $60.... 64 $ 6 12 43 11 $3.50 8 $ 4.85 26 
SOU MOTO Ne as ae 129 9 13 47 12 4.85 8 6.07 21 
$80 to SOO sng star 65 12 15 51 15 Dia 8 7.58 17 
$100 and over.... 52 23 19 47 17 7.06 7 12.76 17 
Allcontracts....} 310 $11 ik 46 13 $5.09 8 $ 7.26 20 


Those persons who bought the high-priced washing machine paid, on 
the average, a higher finance charge, although they paid a lower cost- 
rate. This point is worthy of emphasis, for if the charge were quoted 
as a percentage per year of the decreasing unpaid balance, unscrupulous 
sellers might not tell the customer the amount of the finance charge, but 
only state to them the fact that the rate on the higher-priced article was 
smaller. Thus if the cost-rate is stated, the amount of the finance charge 
must also be given in order that the cost-rate alone may not be misleading 
to the unwary. i 

Changes in the balance of the cash price remaining to be paid had about 
the same effect on the other terms of the contract as did changes in the 
cash price itself. Those persons who had a large balance remaining to 
be paid after their initial payments, made slightly larger periodic pay- 
ments, took a somewhat longer time to pay the contract, and paida larger 
finance charge but a lower cost-rate, than did those who had a small 
balance remaining to be paid (table 15). Here again the opposite move- 
ments of the finance charge and the cost-rate should be emphasized. 

Purchasers should understand clearly that a low cost-rate is frequently 
not accompanied by a low finance charge. This is due to the fact that 
certain costs of credit, such as cost of investigation and of putting the 
account on the books, are fixed, and therefore the same for a $10 purchase as 
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TABLE 15. BALANCE oF CASH PRICE REMAINING AFTER INITIAL PAYMENT, AND 
OTHER TERMS OF THE CONTRACTS 


(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 
Average periodic Average length of 
Balance of cash price Number payment contract Average Average 
remaining after initial of ee, ee | ee ee ee = | oinance cost-rate 
payment contracts charge (per cent) 
Weekly | Monthly | Weeks Months 
Less than $50...........| 63 $1.44 | $4.70 il ae) eae oe ee ee 
BOO Bad sy oo Me oe ste 76 1.24 5.14 50 12 5.69 20 
BU tO SOO To oe oes uch stun 71 1.47 5.87 50 13 6.42 19 
BI LOS ID hors ali deuae 39 1.65 6.49 53 13 7.51 17 
$80 and over............ 61 2.00 6.90 50 18 12.52 17 
PA CONETAGtS «co as Hcores es 310 $1.45 $5.81 46 13 $ 7.26 20 


for a $100 purchase, and the same for a 6-month as for a 2-year contract. 
The rate on a $10 purchase must be higher to yield an amount sufficient 
to cover these costs, than on a $100 purchase. If and when stores make 
a more serious effort to arrange their charges according to the cost of 
handling accounts of different amounts, the cost-rate would probably 
be less for the larger amounts and contracts that run for a longer 
time than for small amounts and short-term contracts. However, the 
amount of the charge for the longer contracts would still be larger than 
the amount of the charge for the short-term contracts. It would then be 
even more important than it is now for purchasers to know both the 
amount and the rate of the charge. This same principle is illustrated 
in the “step’’-rates used by the small loan companies; in this State the 
rate for loans of more than $150 is less than the rate for loans of less 
than $150. 

Those persons who paid for their washing machine every week, pur- 
chased, on the average, a lower-priced article than did those persons who 
paid every month (table 16). When the payments were made weekly, 
the average initial payment and also the percentage of the cash price 
that this payment represented were lower than in the cases where monthly 
payments were made. The finance charge was lower and the cost-rate 
higher in the weekly contracts. It was not surprising that the cost-rate 
was higher, in as much as the weekly contracts would involve more labor 
in handling. This is a case in which it might be to the purchaser’s ad- 
vantage to know that the rate was higher, although the merchant proba- 
bly preferred to have the account on a weekly basis. 


TABLE 16. INTERVAL OF PAYMENT, AND OTHER TERMS OF THE CONTRACTS 
(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 
Per cent A A 
Interval of Number of Average prctage initial pay- Reames eects 
payment contracts cash price payment ment was charge (per cent) 
of cash price 

Weer S. 385.5 49 $63 $ 7 11 $5.03 24 

POrbmignes s+ 3. esis 64 3.00 9 

WADI Sb ba otk ea 259 79 12 16 (Gh 20 


_——————— | | | | | ee 
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Those contracts that ran for the longest period of time covered washing 
machines of a higher average price than did those that ran for a shorter 
time (table 17). When the contracts ran for a long period of time, the 


TABLE 17. LENGTH oF CONTRACTS, AND OTHER TERMS OF THE CONTRACTS 
(310 installment contracts for washing machines from 284 stores in New York State, 


1937-38) 
Per cent Average periodic 
Number | Average | Average | _ initial payment Average | Average 
Length of of con- cash initial | Payment |____________| finance | cost-rate 
contract tracts price | payment | Was of charge | (per cent) 
cash Weekly | Monthly 
price 
Less than one year. . 91 $64 $11 18 $1.61 $6.82 $ 4.59 24 
One Veat) ek Ae es « 113 74 Val 15 BS 5.82 6.60 20 
Over one year...... 106 90 12 14 1.14 ya es 10.25 beg 
All comtracts {4 ..anix 310 $77 $11 15 $1.45 $5.81 $ 7.26 20 


purchasers did not seem, on the average, to make much larger initial pay- 
ments, and these payments represented a smaller percentage of the cash 
price, than in the case of contracts that ran for a short period of time. 
The contracts running for a short period of time called for larger amounts 
to be paid periodically than did those contracts that ran for a long period 
of time. Apparently those persons who planned to pay for their con- 
tracts in a short period of time bought a washing machine at a lower- 
than-average price, made a fairly substantial initial payment on it, which 
payment represented a larger-than-average percentage of the cash price, 
and made larger-than-average periodic payments. These persons paid 
a lower-than-average finance charge, but a higher-than-average cost-rate. 
This is another case in which the cost-rate alone might be misleading to 
the customer who did not understand the meaning of the two ways of 
expressing the cost of credit. 

a those interested in the question of terms, the following are sug- 
gested : 


Fitzpatrick, F. J. Installment selling by department stores during 
1938. National Retail Dry Goods Assoc., Credit Management Div. 
Yearbook 6: 45-53. 1939. 

Foster, LEB. R. Instalment credit costs and the consumer. Univ. of 
Chicago. Journ. of bus. 8: 27-45. 1935. 

Froman, L. A. The cost of installment buying. Harvard bus. rev. 
11: 227-236. 1933. 

Merriam, M. L. The trend of installment terms, December 1936-37, 
p. 1-30. U.S. Commerce Dept. Mimeo. rept. March 4, 1938. 

PLtumMeER, W. C. Social and economic consequences of buying on the 
installment plan. Amer. Acad. of Polit. and Soc. Sci. Ann. 129 
(sup.): 1-57. 1927. 


OCCUPATION AND INCOME OF THE PURCHASERS OF WASHING 
MACHINES ON INSTALLMENT CREDIT 


Information concerning the income and occupation of the purchasers 
whose contracts were studied was obtained from records that the stores 
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had and with no identification of the persons. Many of the stores did 
not supply such information, sometimes because they could not, and 
sometimes because they did not wish to divulge information about their 
customers. Since these data represent only what the store knew of the 
customer, they may not, of course, be complete or accurate, but if in- 
comes and occupations have any influence on the procedures of the store, 
this would be the information that was used. The persons for whom 
incomes were given were not always the same ones for whom occupations 
also were given. 

Almost half of the purchasers for whom occupations were reported 
were unskilled workers (table 18). These purchasers bought a washing 
machine of a slightly lower than average price. They also made the 
lowest initial payment of all groups of purchasers, and this represented 
the smallest percentage of the cash price. These purchasers also made 
smaller-than-average periodic payments and paid smaller-than-average 
finance charges. The occupation of the purchaser did not seem to make 
any difference in the cost-rate that was paid. 


TABLE 18. OCCUPATIONS OF PURCHASERS AND TERMS OF THEIR CONTRACTS 
(258 installment contracts for washing machines from 288 stores in New York State, 


1937-88) 
Per cent 
Num- Average | Average initial Average | Average | Average 
Occupation of purchasers hes of cash initial eee: periodi¢ | finance | cost-rate 
tracks price payment cash payment | charge | (per cent) 
price 
W. PiAiwotkers. /) i. oss. 2 $61 $13 20 $3.00 | $6.50 | 27 
Unskilled workers........... 128 7 10 13 4.58 6.75 20 
Skillediworkerse / 22.00 5-400 40 43 79 14 18 5.24 7.59 20 
Clerical workers, salespersons, 
ananguards+. 25... Tsao § 26 88 ig? 15 4.85 8.50 19 
Business of own, and retired. . 39 80 12 15 6.11 8.01 2 
Supervisory, semi-professional, 
and professional workers... 20 87 18 20 6.35 7.56 19 
ANINGOMLPACES crite toc oe. te 258 $77 $12 15 $5.07 $7.32 20 


It was reasonably clear that income had some influence on the price 
that was paid for a washing machine (table 19). All the payments that 
were made by those with the lowest incomes were the lowest payments 
made: the initial payment, and the percentage that this represented of the 


TABLE 19. INCOMES oF PURCHASERS AND TERMS OF THEIR CONTRACTS 
(198 installment contracts for washing machines from 182 stores in New York State, 


1937-38) 
Per cent 
Income of Number | Average | Average initial «| Average | Average | Average 
purchasers of con- | cash price | _ initial payment | periodic finance | cost-rate 
tracts payment was of payment charge (per cent) 
cash price 
Less than $1,050. ... 53 $67 $ 8 12 $4.49 $6.11 21 
$1,050 to $1,549..... 75 78 10 13 5.12 8.48 21 
$1,550 to $2,049..... 52 84 13 16 4.95 7.05 16 
$2,050 and over..... 18 82 17 20 6.07 7.45 19 


All contracts........ 198 $77 $11 14 $4.99 $7.37 20 


EE 
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cash price, the periodic payment, and the finance charge. The initial 
payment was noticeably lower for those with low incomes, while in the 
periodic payments there was little difference. However, those purchasers 
who had the lowest incomes paid a somewhat larger cost-rate than did 
those with higher incomes. It would appear from these figures that 
either the stores were exercising some caution in regard to the price 
of washing machines that were sold to persons with low incomes, or those 
persons were careful on their own account. 

A few studies exist concerning persons who purchase on installment 

credit, among which are the following: 

[Anon.] Cost of living of federal employees in five cities; installment 
buying. Monthly lab. rev. 29: 1039-1048. 1929. 

Eupank, E. E. A case study of the effects of consumer credit upon 
the family. Amer. Acad. of Polit. and Soc. Sci. Ann. 196 : 211-220. 
1938. 

Sapp, V., AND WixtiaAMs, R. T. Causes of bankruptcies among con- 
sumers. U.S. Commerce Dept. Domestic commerce ser. 82: 1-37. 
1933. 

Youn, R. A., AND BERNSTEIN, B._ The statistical pattern of installment 
debt. National Bur. Econ. Res. Buls. 76 and 77. 1939. 


HOW THE CUSTOMER’S CREDIT STANDING IS INVESTIGATED 


Credit investigation is usually thought of as a protective measure 
taken by the store for its own benefit. This, of course, is true, but the 
benefit of this investigation also accrues to the purchaser to some extent. 
Repossessions in general represent a loss, both to the merchant and to 
the purchaser, as well as to all customers. From its accumulated knowl- 
edge of what past purchasers have been able to pay for, and from its 
present knowledge of the income and other commitments of the purchaser, 
the store can probably foretell fairly well those customers who will not 
be able to make their payments. Therefore, any effort that the stores 
make to prevent these people from undertaking such obligations may be 
beneficial to all customers, especially to those who are inclined to be 
overly optimistic about their ability to pay for their purchases on in- 
stallment credit. 

Only three merchants said that they made no effort to investigate the 
credit standing of their customers (table 20). These three said that they 
followed a very strict collection policy. They did not check the credit, 
but unless the account was paid promptly the store repossessed the article 
at once. 

About 60 per cent of the stores conducted at least some of their credit 
investigation through a credit bureau. Credit-bureau service, however, 
was not available in most small localities. In such places, there existed 
some resentment toward credit bureaus since, it was said, those in neigh- 
boring cities frequently called for information about customers living 
in the small locality but making some purchase in the larger city, and the 
local store received no compensation or return for such service, Credit 
bureaus, however, probably supply the most satisfactory method of 
making investigations, since through them the available information 
about other credit purchases of customers may be pooled. This may 
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TABLE 20. Types or INVESTIGATION OF CREDIT STANDING OF CUSTOMERS 
(266 stores, New York State, 1937-38) 


Number of— Per cent 
Type of investigation Se he 
ashing ma- Washing ma- 
oat chines sold SORES chines sold 
ISIGYEYER. Se.5. ceo Se ROO ee ee Rae 3 63 a * 
DUPOURIN CECE DULCAU ct i aes oie eetee ess 113 18,162 43 67 
Through an outside agency other than credit bureau 64 3,601 24 13 
Through credit bureau and other outside agency... 48 3,091 18 12 
IBNAStOLCONI Ys aaah ere rai eee 38 2,029 14 8 
DCG SEE Uh ck? 05 real ey ah Be ae ear ea ee me rsa a 266 26,946 100 100 


*Less than 0.5 per cent. 


prevent customers from being over-sold even if they are inclined to over- 
buy on installment credit. 

In 64 stores, or 24 per cent of those visited, the merchants said that 
the investigation was done by some outside agency other than the credit 
bureau, an agency that might also be financing the contracts. This might 
be a bank, a finance company, or a public-utility company. 

Where the public-utility company made the investigation, it was 
usually only an inquiry as to whether the customer had been a user of 
current on its lines for two years, and whether he had paid his bills sat- 
isfactorily during this period. It may be that while the.installment pur- 
chase and the charge for current are billed separately, the customer does 
not think of them separately, and is inclined to believe that if payments 
on the installment purchase are not made promptly the current will be 
cut off. Payments may be made more promptly for this reason. The 
investigation carried on by other outside agencies apparently varied 
considerably but not a great deal of information on this subject could be 
gathered from the stores. 

Forty-eight, or 18 per cent, of the stores made part of their investiga- 
tions through a credit bureau and part through some other outside agency. 
Thirty-eight, or 14 per cent, of the stores relied solely on their own credit 
investigation. This investigation varied widely both in scope and method. 
In some cases, where the merchant was well acquainted with the neigh- 
borhood, he would merely ask for the customer’s name and address. If 
the address seemed satisfactory, that was sufficient. Some stores called 
other larger stores in town; some asked for references and called these. 
There was a difference of opinion among merchants as to the value of 
investigations which they carried on themselves. Some said that they 
had been so long established that they knew everyone, or could easily find 
out about them. Others said that they had difficulty in obtaining infor- 
mation; references did not help, they said, because people usually kept 
some good references for use in such cases. Stores that carried on their 
own investigations were generally located in small towns, probably partly 
because credit-bureau service was not available there, and partly because 
the merchants themselves felt more capable of assessing the credit stand- 
ing of the purchaser (table 21). Only five per cent of the stores located 
in towns of a population of less than 4950, however, had credit departments 


of their own (table 22). 
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TABLE 21. DistRIBUTION OF STORES ACCORDING TO SIZE OF TOWN AND TYPE OF 
INVESTIGATION OF CREDIT STANDING OF CUSTOMER 


(266 stores, New York State, 1937-38) 


Type of investigation 


| | . 
Through | Through | Through | through 
Pp la- fa) |e (Creait : a credit 
tea Through outside bureau By Through opie bureau By 
None credit ioe ba and store | None credit = wi and store 
| bureau oe <i) other only bureau thins other only 
Lows outside : outside 
credit aare credit ngeniny 
bureau prey: bureau 
Number of stores Per cent 
Less than | | 
4°950 45 1 4 24 6 24 33 4 or i Re 63 
4,950 to 
19,949 ae 18 18 5 31 28 38 13 
19,950 to 
9,949 .. 1 35 5 13 2 33 31 8 27 5 
49,950 and 
over.... 1 39 17 ib 7 33 34 27 Zo 19 
bio talline 3 1S 64 48 38 99 100 100 100 100 


One aspect of credit investigation that seemed to the writer to need 
serious consideration was the question of the customer who was able to 
pay for the article in question, but who was not able to pay for that article 
and two or three others. This point has been brought out by others who 
have studied the matter (Sadd and Williams, 1933; Schmalz, 1938; 
Foster, 1937 ; Committee on Consumer Credit, 1936). It was particularly 
emphasized by one merchant visited during this study. He said that 
he had sold a washing machine to a customer who had later tried to pur- 
chase a stove on installment credit before he had completed his payments 
on the washing machine. This particular merchant refused to sell him 
the second article, knowing that the customer would have difficulty in 
paying for both purchases at the same time. The customer went else- 
where and made his purchase. The result was that payments were not 
made on either piece of equipment, and both were finally repossessed. The 
merchant, in recounting this experience, was not certain that had the 
second seller known of the customer’s previous commitments, he would 
have refused to make the sale; but he thought that if he himself had 


TABLE 22. PERCENTAGE DISTRIBUTION OF STORES ACCORDING TO SIZE oF TOWN 
AND PRESENCE OF CREDIT DEPARTMENT 


(266 stores, New York State, 1937-38) 


Per cent 
; Number cncchdanhiasnide, 
Population of stores : 

With credit | With no credit All 

department department stores 
Doge thar 4,000. sees lens bene os 59 5 95 / 100 
4.95076 1B, 089i tas WN eres 76 22 7 100 
LU, UG0 80 80,06 cs5 ic talew Miva oes’ 56 59 4l 100 
49,000 and GVOE boss Su eden 9 75 41 59 100 
Vit. Sep verrrerary s ELE ne Ce Te 266 32 68 100 
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known of the second purchase of the customer he would have watched 
the account more closely. The fact that another purchase had been made 
on installment credit, and that payments could not be maintained on both 
the articles, was cited several times by merchants as the reason for a 
repossession. (Appendix, page 34.) 

One of the possible ways of keeping track of these different commit- 
ments is through the filing of contracts as specified by the New York 
State Uniform Conditional Sales Law.? Contracts are filed for the pro- 
tection of persons, who may later become creditors, against previous liens, 
and also to prevent difficulty for the installment sellers if liens should 
be made against the purchasers. It was found in this study that con- 
tracts generally were filed only if some question about the customer’s 
credit standing existed in the mind of the seller. The merchant, for in- 
stance, may have doubted the customer’s ability to pay in the beginning ;4 
the customer may have come from out of town, a circumstance that 
always raised suspicion in the merchant’s mind, since the customer’s 
credit rating in his home town might have been too poor for any mer- 
chant there to undertake the risk of selling to him on credit ; the purchase 
may have involved so large a sum of money that the merchant felt it 
necessary to protect himself in all possible ways; or circumstances such 
as a threatened strike in his place of employment might make the cus- 
tomer’s future financial position somewhat questionable. About one- 
fourth of the merchants always filed their contracts, and about the 
same proportion never filed their contracts; about 40™per cent of the 
merchants occasionally filed them for the reasons given earlier (table 
oye 

TABLE 23. Po.Licy IN REGARD TO FILING INSTALLMENT CONTRACTS 
FOR WASHING MACHINES 
(266 stores, New York State, 1937-38) 


Number of— Per cent 
Policy in regard to filing ian H 
ashing ma- Washing ma- 
Beppe chines sold Stores chines sold 
Filing done by others; store did not know whether 

GOMNGrACLS Wete fled OF NOt... be wn dase ke be 9 513 3 2 
PRUE COTEEEOCLS TILECLSe hee oes tee ie eee i ee 73 7,346 28 27 
INGRREIRTACT ES ILGUIN air. h eta n.t. wring 4s Aigk ase os. ola eh 75 8,024 28 30 
DOIG COMLLACLS MLGt ia nk cc tls oe rlaa alaneisaieelotoisisiti 109 11,063 41 41 
1S ee AN pe ge a ere i ge 266 26,946 100 100 


The chief reasons given for not filing the contracts, or filing only some 
of them, were that the customer did not desire to have his business made 
common property ; that some customers refused to purchase if the contracts 
were to be filed; that there was some cost involved in filing; and that 
filing was something of an effort. The anxiety of the merchant to respect 
the customer’s secretiveness in financial matters works strongly against 
the need of the credit grantor for adequate information, both for his and 

sArticle 4 of the Personal Property Law. 

4While making sales to doubtful customers is not a practice that can be approved by those interested in 
the welfare of the customer, it does occur. It might be well for merchants who do this to note the fre- 


quency with which it is implied, at least, in the reasons for repossessions, that the merchant was somewhat 
at fault in granting the credit (page 34). 
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the customer’s protection. The merchant cannot be blamed greatly for 
this situation, however, as he can hardly be expected to make a move 
that he feels would incur the hostility of his customers. It should be 
pointed out, nevertheless, that the present policy of filing only those 
contracts in which there is some doubt about the customer’s ability to 
pay would certainly be one reason for customer resentment of this 
practice. 

Further information about credit investigation made by stores may be 
found in: 


Bowers, W. A. Furniture distribution in the Gulf Southwest. U. S. 
Commerce Dept. Domestic commerce ser. 76: 117-120. 1932. 
Puetrs, C. W. Controlled installment credit, p. 1-43. Household Fi- 
Mace eOLpss Loo. 
Yearbooks of the Credit Management Division, National Retail Dry 
Goods Association. 
Articles of this nature are generally written from the point of view of 
preventing losses to the store, but the bearing this has on the customer's 
problems may be easily discerned. 


EXTENT OF REPOSSESSIONS OF WASHING MACHINES 


Information about repossessions were gathered in two ways in this 
study. In the first place, the store was asked to report the number of 
repossessions of washing machines that were made during the past year. 
In addition to this, the store was asked to give more complete informa- 
tion about one repossession that had been made. Seventy-three records 
of these repossessions were obtained from 70 stores. 

Numbers of reposessions are one of the ways in which a check can be 
made on whether the granting of credit is carried on in a manner satis- 
factory both from the consumer’s and the store’s point of view. In this 
study, it was found that, on the average, 1.3 washing machines were re- 
possessed out of every 100 sales that were made, and 1.6 washing ma- 
chines were repossessed out of every 100 sales that were made on install- 
ment credit. 

In studying these repossessions, several qualifications must be kept in 
mind. In the first place, a washing machine is an article that is not fre- 
quently repossessed. The nature of the article means that it is usually 
purchased by a person in a fairly permanent location, generally by a 
member of a family group. Such persons are generally considered good 
credit risks. A washing machine is an article that is not changed often 
in style or model. As was emphasized by many merchants, the figures 
on-repossessions for this article would be much lower than those on 
radios, for example, where the style element and yearly changes of model, 
with the subsequent drop in the price of the past year’s model, make the 
installment purchaser unwilling to continue payments on an article that 
could be purchased at a much lower price. In general, the families pur- 
chasing washing machines were from an economic group subject to 
many hazards in employment. A threatened strike in one area curtailed 
sales of washing machines. In another locality, the merchants had been 
forced to carry their installment customers through a strike of eleven 
week’s duration. 
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In interpreting these data, it must also be kept in mind that not all 
repossessions may be accounted for. Some few stores were financing 
their installment contracts on a non-recourse or limited-recourse basis. 
In such cases, the outside financing agency might have made some re- 
possessions that were not reported by the store, although most of the 
stores reported that they preferred to repurchase the repossessed article 
in order to have control over the secondhand sales of this article. 

The fact that repossessions were small in number still might not repre- 
sent a completely satisfactory situation from the customer’s point of 
view. In several instances, the merchants said that their chief problem 
was to avoid making the repossessions that were possible. A customer 
sometimes would regret a purchase and desire to end his obligation by 
allowing the machine to revert to the store. Such action is probably 
due in part to the customer’s lack of understanding of the terms of the 
contract before the purchase was made. Since it was usually more profit- 
able for the store to have the payments completed, considerable effort 
was exerted to prevent repossession when the customer could continue 
the payments. In the future, if stores should engage in installment sales 
of articles that have little repossession value, this problem will probably 
become more acute. 

Repossessions were slightly larger in small towns than they were in 
the large centers (table 24). This was rather surprising as it might be 


TABLE 24. NuMBER OF REPOSSESSIONS OF WASHING MACHINES SOLD ON 
INSTALLMENT CREDIT, ACCORDING TO SIZE OF TOWN 


(262 stores, New York State, 1937-38) 


Number of repossessions 


: Number 
Population of stores eon 
er sales on 
Per 100 sales installment credit 
Wess later a OO Serre ae sie ot a era torso Se anata es Meets ele 59 1.9 2.6 
ASE (Saul Os GA Oaths site cone eee ND Re Bee eo oete eerie 75 D2 2.8 
TONG DORE OSA 84k erecta ein ee eee eager sh sd sivas sl eush eteasse ous 56 1.5 1.9 
BOG SOMATIC VEL eee te Mere tie 6 ckece nee ee ere ee eee 72 0.8 0.9 
ALE SEOUER EET Te CT Arcee falls can wo aa et Svedeh's) saeaeieues (o 262 1.3 1.6 


thought that there would be more reluctance on the part of the stores 
to repossess where the fact would be widely known to the customers. 
Two reasons may account for this fact. In the small towns, the finance 
companies were handling a larger percentage of the contracts than in 
the larger centers, and the rate of repossessions was greater for the 
finance companies (table 25). This might be expected since, as was 
pointed out earlier, the finance company does not have the intimate and 
continuing relationship with the purchaser that the merchant has, and 
in addition, there was also some tendency for the merchants to turn 
the poorer contracts over to the finance companies, or perhaps it might 
be better to say, that they kept the best.contracts for themselves. ‘The 
other fact that might account for the larger number of repossessions 
in the small centers was the investigation that was done in them: the 
credit investigation was less standardized, fewer stores had their own 
credit departments, and the use of the services of credit bureaus was not 
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TABLE 25. NuMBER OF REPOSSESSIONS OF WASHING MACHINES SOLD ON 
INSTALLMENT CREDIT, ACCORDING TO FINANCING AGENCY 
(262 stores, New York State, 1937-38) 


Number of repossessions 


: ; Number 
Financing agency of stores 
Per 100 sales | Per 100 sales on 
installment credit 

Lore cme ena ene ie es weak osc pk ew eS eae 95 0.8 0.9 
Store and one other BQONCY chs ayes Ph aga en Thou Pests 73 1.5 1.9 
MiLgrennd TWO Ctl AGENCIES ou, oo cc meee eos eae ae 8 2.9 se 
Rmenee Company, AlONG io Spc 4d walle on Mere sete 61 2.4 Hal 
Finance company and one other agency............... 63 1.9 2.4 
Finance company and two other agencies ............ 8 2.9 Sa 
Single agency other than store or finance company...... 19 i bead 1.4 


possible in some cases. Both of these latter methods of credit investiga- 
tion appeared to keep repossessions lower than the average (tables 26 


ergs 


TABLE 26. NUMBER OF REPOSSESSIONS OF WASHING MACHINES SOLD ON INSTALL- 
MENT CREDIT, ACCORDING TO PRESENCE OF CREDIT DEPARTMENT IN THE STORE 


(262 stores, New York State, 1937-88) 


Number of repossessions 


Presence of credit department pps 
Per 100 sales Per 100 sales on 
installment credit 
No Gregit Depattimnt th Store od WE ick ona dene as 182 1.8 a2 
COTES CEDATUMENC Te BUTE yh oo Gs ck. s XK wen cba Seek va 80 1.0 1.2 


TABLE 27. NuMBER OF REPOSSESSIONS OF WASHING MACHINES SOLD ON INSTALL- 
MENT CREDIT, ACCORDING TO TYPE OF INVESTIGATION OF THE CREDIT STANDING 
OF THE CUSTOMER 

(262 stores, New York State, 1937-38) 


Number of repossessions 


: Re Number 
Type of investigation of stores 
Per 100 sales ‘| Per 100 sales on 
installment credit 

NOnGER 4 655% eee at rae Te hoes eee te ee Eye a ee 3 oe 3.3 
A PEROT GT OULS WUT CR ny oc a wi dEA A Wit keke CME Sa yas Cea BE 114 1 1.3 
Through outside agency other than credit bureau....... 64 1.8 2.5 
Through a credit bureau and other outside agency. ..... 48 2.1 2.6 
Bay SOR AY a 1 sue Re neh hae ERA Cd Oe a ee GA 36 1.5 1.8 
PL MIRON hack tnt ie aes bax suk SE ee ack MC ey OR 262 1.3 1.6 


From those 73 records of actual repossessions obtained, the average 
amount that the customer had agreed to pay was $85.68, and of this 
amount, $28.45 was paid, or about one-third of the amount that the cus- 
tomer had contracted to pay. This information was obtained by asking 
the merchant about the repossession, and perhaps it was naturally some- 
what biased. ‘The merchants stated in several instances, however, that 
their own laxness was to blame for repossessions (Appendix, page 34), 
In 41, or more than half, of the cases, conditions out of the control of 
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either the store or the customer, caused the customer to discontinue the 
payments, and caused the machine to revert to the store. Unemployment 
was the most important of these reasons. Family conditions such as 
illness, death, or marital difficulties were also important causes for re- 
possessions. Frequently overbuying was at least a contributing cause 
for repossession. In many of the cases, it was apparent that had more 
consideration been given to the purchaser’s general situation, the sale 
never would have been made. Unless either the buyer or the seller were 
profiting by these repossessions, it would appear that further investiga- 
tion would have been advantageous to both. 

It would also appear that the stores in general were not anxious to 
make these repossessions, since, on the average, it was stated that three 
and one half months were allowed to lapse after the last payment was 
made before the machine was brought back to the store. 

The subject of repossessions may be studied in: 


New York State Uniform Conditional Sales Law, Article 4 of the Per- 


sonal Property Law, sections 76 to 80. 
SELIGMAN, E. R. A. Economics of instalment selling, 2: 477-520. 
1927. 


CONCLUSIONS 


Sales of washing machines are most frequently madg on installment 
credit, and therefore policies and practices in this type of sale have 
significance for both customer and merchant. 

One of the outstanding problems in the sale of washing machines on 
installment credit is in the use of many different methods for expressing 
the charge for this type of credit. Part of this variation is probably 
caused by the fact that a number of different agencies finance the con- 
tracts. In the study upon which this bulletin is based, the stores, as well 
as the financing agencies, were of many different types and were not 
united in any way that would promote standardization among themselves. 


Joint consideration of this problem might be one step toward improving 


the situation. 

Installment purchasers should consider not only the amount of the 
charge, but the various methods of stating the charge, and which method 
from their point of view is most satisfactory. Thought on their part and 
the expression of such thought probably would have some influence at 
present, when methods of stating charges are under discussion. 

In considering methods of expressing the charge, it should be kept in 
mind that customers do not make a standardized initial payment, nor do 
they wish to pay their contracts in the same length of time. This means 
that individual arrangements have to be made by the merchaht, and that 
the charge must vary with the different circumstances. The present pay- 
ment schedules used by the finance companies allow for this, but they do 
not state the amount of the finance charge, which must therefore be cal- 
culated by the purchaser. Furthermore, these schedules are not as 
clearly and conspicuously presented to the customer as they might be. 
Too frequently they are consulted only by the salesman, not by the cus- 
tomer. 


a 
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The method of expressing the charge as a percentage per year of the 
decreasing unpaid balance was not used by any of the merchants visited 
in the study here reported. Such an expression of the charge would be 
helpful, at least to those who understood it. There are two points, how- 
ever, that should be kept in mind in regard to such a method of quoting 
the charge. In the first place, one of the chief reasons why this method 
has not been welcomed by merchants is that the general public believes 
that 6 or 8 per cent is the correct and proper charge for credit. Despite 
the fact that a higher charge than this has been made legitimately by the 
small-loan companies for some time, the public still recognizes no difference 
in costs of granting credit. Responsibility for instructing the public 
about such differences must be assumed by those advocating a percentage 
quotation of‘this kind. In the second place, the charge should be ex- 
pressed also in dollars and cents, a method as yet by no means universal- 
ly used. Without the dollar-and-cent charge, the rate of percentage per 
year of the decreasing unpaid balance, or cost-rate as it is frequently 
called, is sometimes misleading. For example, from the data in the study 
reported in this bulletin, the installment buyer might have considered 
the high-priced washing machine the “best buy” if only the cost-rate 
were given, for the cost-rate was lower than for the low-priced machines ; 
the amount of the finance charge was higher, however. If stores should 
make a more serious effort to arrange their charges according to the cost 
of handling accounts of different amounts, it would be more important 
than it is now for the purchaser to know both the cost-rate and the 
amount of the charge, since then the difference in the cost-rate for small 
and large purchases might be much greater than it is now. 

Repossessions, like all types of failure to meet incurred obligations, 
result in losses. This means losses not only to the individual who fails 
to make the payment, and thus loses his purchase, but also to the person 
who fails to receive the payment, and who will attempt to pass on the 
loss in the form of an additional cost to the store’s other customers. The 
prevention of such losses is, therefore, a problem facing household buyers 
in general, as well as those buyers whose articles are repossessed and 
the merchants concerned. 

It is common knowledge that information is sought by merchants 
about customers’ credit ratings. Investigations of this nature are ex- 
pensive. Clear presentation of his financial status by the prospective 
credit purchaser is one way in which help can be given by those customers 
wishing to cooperate with stores in reducing costs. The advisability of 
such protective devices as the filing of contracts, a practice designed to 
keep merchants informed of customer commitments, is another measure 
that might well be considered. 

Preventable credit losses should be recognized not merely as a store 
problem, but as a problem for all persons; and in the case of articles such 
as washing machines, for which the credit sales are large, as an especially 
important problem. ; ; 
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APPENDIX 


REASONS GIVEN FOR 73 REPOSSESSIONS OF WASHING MACHINES BY 70 STORES 


Customer unwilling to complete payments (12): 


Did not like machine. 

Have not had sufficient service on machine but store said that since it had given 
customer an allowance for damage to machine, the customer thought that complaint 
was an easy way to avoid payments. 

Customer was buying a car. “Slippery” or “crooked’’. 

Customer was bad from beginning. Moved out of town leaving no address, but since 
did not pay mover he reported the new address. 

see was “crooked”. Left town. Kept one or two good references but owed all 
others. 

Stopped paying and moved machine. Damaged machine purposely in order to try 
to prevent,store from collecting. 

Just did not pay. 

Would not pay. 

Lost interest and let go back. Was working steadily. 

_ Customer says he is out of work but is known to have had work. Curious case 
because store can sell the machine for more than is owed and has told purchaser 
of this buyer but he sent the washing machine back. 

Refused to pay. Is unemployed but also had lost interest. 

Family unstable. When son joined army, stopped paying. 


Ys 


Ability to complete payments misjudged (18): 

Too little money and 3 or 4 children. 

No money. 

Widow with children, suing, and expected to get money from suit to pay for machine. 
Has not done so. 

Bought a lot of furniture. Paying $3 a week. 

Bought truck and found could not pay for both so brought back washer. Lost job 
in gas station. Was not a first-class risk to begin with. 

Payments irregular. Making payments on truck. Bought beyond his means. 

Bought refrigerator on same contract and did not want it when cold weather started, 
so brought back washer too. 

Poor management. Had queer tendencies. 

Poor management. Over-buying. Radio and washer purchased. 


Poor management. Were earning but get into too much debt. | 
Other merchandise purchased. Were working but not steadily. Were poor credit 
risk. 


Family left town. Left radio also. Had so many debts that thought they never 
could pay them. Debts were one of the reasons for moving. 
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Husband earns usually $17 a week, sometimes not more than $13. Has wife and 
twins. Said in store “Don’t know why we ever sold to him.” 

Unemployed. Was poor credit risk and salesman never should have made sale. 

Should have checked. Was poor credit risk. 

Son-in-law started payments. Mother-in-law continued them but could not keep 
them up. 

Farmer was going to pay from odd jobs which never materialized. Was not good 
credit risk but store was overstocked with that type of washer. 

Machine left 3 months. Purchaser did not think store gave enough time to pay. 


Conditions, out of control of customer, arose which caused customer to stop pay- 
ments (41): ; 
Breaking up home. 72 
Husband died. Wife went to live elsewhere. 

Family broke up. Wife died. 

Family trouble. Husband left wife and she could not keep up payments. 

Home broken up. Man who was responsible for payments no longer needs: machine. 

Wite left husband. He no longer needs machine. 

Man and woman past middle age purchased the machine. Woman died. Man gave 
machine to daughter but she did want to finish payments. 

Mother for whom machine was purchased died. Daughter decided not to continue 
payments. 

Brother wanted machine for a debt. Purchaser voluntarily returned the machine. 
Very unusual because repossession is not practiced. 

Family had bad luck in working. 

Tuberculosis. No margin for emergencies. 

Wife sick. Emergency bills. Could have continued payments but took this oppor- 
tunity to get out of payments. 

No reserve for emergencies. _ 

Unemployment. 

Out of work. Store gave them a second-hand machine. 

Lost job. Left town. Just left machine when they moved. Doubtful to begin 
with. 

Man injured and out of work. Could not get any compensation. 

Unemployed. Man and child injured. 

Out of work. Five children. Credit rating very good. Girl in store said this 
would not injure his credit because he could not help it. Had kept the machine 
in excellent condition. 

Out of work; then moved. Can still get the machine if they pay in six weeks. 

Lost job. Psychopathic- hospital case. 

Bankruptcy. 

otal ee washer and then moved where there was no leciriae (tenant 
armer 


Gs 


No reason given (2). 
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SOIL AND FIELD-CROP MANAGEMENT FOR 
SOUTHEASTERN *NEW YORK 


A. F. GUSTAFSON 


The southeastern New York area referred to in this publication is made 
up of Westchester, Putnam, Dutchess, Columbia, and Rensselaer Counties, 
and the southeastern part of Washington County on the east side of the 
Hudson River; and on the west side of the river, Rockland, nearly all of 
Orange, the southeastern part of Ulster, and the Hudson River bottom- 
land parts of Greene, Albany, and Saratoga Counties. This is shown on 
the map on the cover. 


CLINTA TE 


The climate of southeastern New York varies rather widely. Tempera- 
tures are affected by the elevations, which vary from sea level to as much 
as 2700 feet. Summers are of moderate length and relatively cool, and 
winters are relatively long and cold, particularly on the higher elevations 
at the north. 

The length of the frost-free period is 186 days at Middletown, 175 days 
at Troy, 174 at Albany, and 146 at Chatham. The relatively long frost- 
free period near the Hudson River is favorable for the fruit industry that 
is located near it (table 1). 


TABLE 1. .- AVERAGE KILLING-FROST DATES AT WEATHER BUREAU STATIONS IN 
SOUTHEASTERN NEw YorK* 


Latest frost in spring Earliest frost in fall Average 
Station TN a ae a a ee Ont eee 
tion of period 


years | Earliest | Average| Latest | Earliest | Average} Latest (days) 


Bedford Eig ar:.. .% 425 34 | Apr. 2 | May 1 | May830 | Sept. 20 | Oct.13 | Oct. 29 166 
Sar 500 35 | Apr Apr. 28 | May 12 | Sept. 14 | Oct. 14 | Oct. 30 169 
MCSE Sh alin 39 470 16 | Apr.16 | May 11 | May 27 | Sept.11 | Oct. 4 | Oct. 26 146 
Greenwich........ 425 16 | Apr.23 | May 13 | May 29 | Sept. 15] Oct. 7 | Oct. 22 147 
BESO co cada vas 165 25 Apr.11 | Apr.29 | May 12 | Sept.15 | Oct. 9 | Oct. 27 163 
Middletown....... 700 18 | Apr. 1 | Apr. 17 | May 12 | Sept. 22 | Oct.19 | Nov. 5 186 
Minebeck: 4.6.5. 215 10 Apr.12 | May 3] May 26 | Sept.11] Oct. 5 | Oct. 19 155 
RIG ei atin. Rive his 35 15 | Apr. 5 | Apr. 24 | May 11 | Sept.11]} Oct.16 | Nov. 7 175 


*The climate of New York. By R. A. Mordoff. Cornell Univ. Agr. Exp. Sta. Bul. 444. 1934. 


In general, the growing-season rainfall is ample for the production of 
good yields of the crops usually grown throughout. the area. Detailed 
climatic data are given in The Climate of New York, by R.A. Mordoff 
(Bulletin 444 of this Experiment Station, 1934). (Table 2.) 


GENERAL TOPOGRAPHY AND DRAINAGE 


Southeastern New York consists of two principal topographic areas, 
the Hudson lowland and the foothill-and-mountain area (figure 1). The 
Hudson area consists of two divisions: (1) the first bottom of the Hudson 
River, the total area of which is very small; (2) the nearly level plain, 
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Figure 1. TACONIC MOUNTAINS 


The pasture and meadow in the foreground are on Bernardstown gravelly loam; the gently un- 


dulating land near the middle is Pittsfield soil. The notch in the skyline was cut by the creek which 
forms Copake Falls 


or the old Hudson River terrace. In general, its topography is flat, with 
some V-shaped valleys cut into it by small streams and by the larger 
ones that carry drainage across the Hudson area from the foothill lands. 
Even more important agriculturally, is the outwash gravel deposited by 
the larger streams, particularly in the counties on the east side of the 
Hudson River. In the southern part of the area, the Hudson lowland 


FIGURE 2. DUTCHESS SOILS 
Dutchess soils in the background with Cossayuna in the immediate foreground 


6 BULLETIN 746 


FiGuRE 3. Co 


This fine young orchard is located on a rather steeply sloping hill of Cossayur 
trees controls soil erosion and benefits the trees, and at the 


disappears completely and the foothill area borders the river (figure 2). 

The flatter part of the Hudson lowland is lacking in surface drainage. 
In many places, however, the smaller streams have cut into the clay 
deposit, and afford a good opportunity for surface water to run off. The 
surface drainage of the hill section is, in general, good to excessive 
(figure 3). 

The “hill section” is variable in topography, from the flat Hudson area 
to the mountains of more than 2000 feet in elevation. An extreme ele- 
vation of 2700 feet is reached at some points in the mountains. The area 
may be characterized as rolling, in the lower foothills, through rugged to 
mountainous in the higher areas. The agriculture of the upland proper is 
confined mainly to the rolling part of this section (figure 4). 


TRANSPORTATION FACILITIES 


Southeastern New York is well supplied with transportation facili- 
ties. Most important in the early days was the boat traffic on the Hudson 
River. More recently, the railroads have held first place in the movement 
of farm products to market and of supplies to the farm. At present, of 
equal, if not of greater, importance than rail traffic is that carried by 
trucks on the hard-surface roads. Of these, southeastern New York has 
a perfect network, including important trunk highways north and south 
on both sides of the Hudson River, and the important main roads east 
and west. Much farm produce is taken direct to market by truck over 
these roads. The Hudson River, however, is still functioning as an im- 
portant means of transportation of bulky products. 
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ELLY LOAM 


with rows of trees planted near the contour. The alfalfa between the young 
ces a fair yield of excellent hay. Dutchess soils in far background 


MARKETS . 


Southeastern New York farms have at their very front door one of 
the best markets for farm products in America. The New York City 
area, with its population of 9,000,000; the Albany district, with 350,000; 
and Boston and other cities are a potential market for far more of agri- 
cultural products than this area can possibly produce. 


General information that may prove helpful in connection with this 
bulletin is found in a number of publications of the Cornell Extension 
Service, of this Agricultural Experiment Station, and of the United States 
Department of Agriculture. 


Soil maps have been made of the entire area except Greene County. 
Reports of Orange, Saratoga, Washington, and Dutchess Counties, and 
the White Plains Area (Westchester, Putnam, and Rockland Counties) 
are out of print but may usually be consulted at the local county agricul- 
tural agent’s office and in libraries. Reports and soil maps of Columbia 
and Rensselaer Counties are available from Congressmen and county 
agents and from the Cornell University Agricultural Experiment Sta- 
tion. Ulster, Albany, and Schenectady Counties have been mapped, and 
Dutchess County was remapped recently. Reports and soil maps of 
these counties will become available later. The land-classification re- 
port for Rensselaer County is available (Experiment Station bulletin 
675, by R. S. Beck, 1937). The following publications of the New York 
State College of Agriculture and of the Cornell University Agricultural 
Experiment Station contain valuable additional information: 
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Soils in relation to fruit growing in New York. Part VII. Tree behavior on impor- 
tant soil profiles in the Kinderhook, Germantown, and Red Hook areas in Colum- 
bia and Dutchess Counties. By L. P. Batjer and Joseph Oskamp. Exp. Sta. bul. 
OZ7 0 1935: 


Soils in relation to fruit growing in New York. Part XI. The organic-matter_con- 
tent of New York orchard soils in relation to orchard performance. By Ralph 
W. Cummings. Exp. Sta. bul. 672. 1937. 


Liming New York soils. By A. F. Gustafson. Cornell ext. bul. 78. Reprinted 1940. 


Meadow improvement through seeding, fertilization, and management. By A. F. Gus- 
tafson. Cornell ext. bul. 181. Reprinted 1937. 


Drainage, plowing, and seedbed preparation. By A. F. Gustafson. Cornell ext. bul. 
183. Reprinted 1938. 


Pasture improvement and management. By D. B. Johnstone-Wallace. Cornell ext. 
bul. 393. 1938. 


The control of soil erosion in New York. By A. F. Gustafson. Cornell ext. bul. 438. 
1940. 


Publications dealing with problems of fruit and vegetable production are available 
from the county agent and from the New York State College of Agriculture. 


AGRICULTURE 


The agriculture of southeastern New York, as shown in table 2, is pre- 
dominately dairying, fruit-growing, poultry-raising, and vegetable pro- 
duction. Most of the forage for dairy cows, except near New York City, 
is produced in the area. A large share of the grain fed to cows and poul- 
try, however, is shipped in from the Midwest. 

The potato acreage has dropped materially during recent years but the 
combined acreage of sweet corn, tomatoes, and other vegetables is greater 
than the loss in acreage of potatoes. 

Columbia County is fairly representative of the mid-Hudson fruit sec- 
tion (figures 5 and 6). In this county the number of apple and cherry 
trees more than doubled from 1900 to 1935; the number of peach trees 
is five times as great; pear trees more than three times; and grapevines 


FicurE 4. COSSAYUNA AND NASSAU SOILS WEST OF RAMERTOWN, RENSSELAER COUNTY 
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three times; but the number of plum trees decreased from 1900 to 1935. 
From the number of fruit trees not of bearing age in 1935, it appears 
that some of the trees that were winterkilled in February, 1934, have 
already been replaced by young trees (table 3). 


TABLE 3. ACREAGE OF CROPS AND NUMBERS OF LIVESTOCK IN COUNTIES OF SOUTH- 
EASTERN NEw YorkK* 


Items Columbia | Dutchess Orange | Rensselaer Ulster Washington 
1. Hay, all kinds (acres)....... 64,560 77,858 99,864 74,276 54,672 110,723 
2. Timothy, timothy and clov- 
er, and clover (acres)..... 48,989 46,426 49,874 56,251 39,260 99,164 
So eiiata(Aeres)s Oo htc es 3,446 4,744 4,344 1,650 1,013 2,651 
plowable and oth- 
4. Pasture er (acres)...... 75,861 105,302 108,109 66,719 60,259 144,751 
woodland (acres). 14,567 14,347 16,825 23,709 20,460 41,173 
5. Small grains for hay (acres). 317 1,121 4,072 243 (ays 650 
6. Annual legumes (acres)..... 46 178 44 10 77 110 
7. Corn, field, all purposes 
(ACTOS Se crate een ie 13,944 17,208 14,437 13,104 10,466 23,232) 
SeaVVMGat (ACTES): 2 < .. Socu ates 450 1,068 694 227 1,540 194 
9. Oats and mixed grain (acres) 8,665 9,923 3,351 2,444 4,830 17,464 
LOW Aarley (acres) acs’ sca dk ae 62 Zoe acres 38 65 355 
PIR VO (Actes) oes. eek te sce 2,452 585 218 1,535 380 915 
Soe otaroesi(acreés) s.0 e542 e 1,394 1,491 1,867 4,439 1,334 5,529 
13. Vegetables (acres)......... CAT 1,033 7,056 2,694 3,488 363 
14. Sweet corn (acres)......... 2,980 849 iL Pal 1,504. 1,445 155 
15. Tomatoes (acres)......<... 229 208 304 182 1,078 22 
16. Strawberries (acres)........ 258 155 104 165 310 64 
17. Apples (tréés). 0. ce. cise 655,622 431,273 257,583 112,245 555,503 71,487 
18a4Cherries (trees). is oe 132,834 Ab ee er és 30,793 4,322 52,188 3,545 
19. Peaches (trees)............ 63,099 46,432 144,690 10,127 128,561 434 
20 eRearsi(trees) oe atti eee 232,735 39,911 41,866 19,292 =! 129,018 1,396 
fle Pdumis (ET6CS) . ow ccs ccs 10,686 4,526 3,699 2,527 11,929 2,872 | 
ee PANES (VINES) civ. aie a ered oy 1,110,318 459,472 450,233 35,956 |2,719,810 3,974 
23. Horses and mules (number) 4,215 4,558 5,715 4,599 4,364 6,271 
24. Cattle, total (number) ..... 23,090 35,590 50,912 26,059 23,454 45,529 
25. Cows (number)............ 15,079 21,159 39,044 18,164 15,733 33,054 
26. Swine (number)........... 2,105 3,721 2,502 2,281 2,133 2,516 
27. Sheep and goats (number).. 7,327 3,594 1,052 7,775 1,935 12,484 
28. Chickens (number)........ 160,970 217,071 383,183 209,064 452,307 174,773 


*U.S. Census of Agr.: 1935, New York. Crop acreages for 1934; numbers of livestock, April 1, 1935. 


FIGURE 5. HOOSIC AND HUDSON SOILS 


The apple orchard at the right is largely on Hoosic gravelly fine sandy loam. The flat area run- 
ning the length of the view is the general Hudson lowland with its Hudson soils 
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FIGURE 6. GRAVEL UNDER HOOSIC GRAVELLY LOAM 


The separation into layers of different-sized gravel is clearly evident. The Hoosic soils owe 
their perfect underdrainage to this gravel substratum 


A slight drop has occurred in the number of milk cows. The outstand- 
ing change in number of livestock has been the drop in the number of 
horses, swine, and sheep. 

Orange County is representative of the agriculture on the west side 
of the Hudson River. A slight falling off has taken place in the acreage 
of hay. A notable increase has occurred, however, in the acreage of both 
clover and alfalfa. The acreage of potatoes has fallen off very marked- 
ly, but that of vegetables has increased; in fact, it doubled from 1924 to 
1934. As representative of individual vegetables, both tomatoes and 
sweet corn have doubled during the 1924-34 period. 

Fruit production in Orange County, as indicated by the number of 
trees, has changed greatly in recent years. The number of pas and 
cherry trees and of grapevines more than doubled during the 25 years 
from 1910 to 1935. During this period, the number of peach, pear, and 
plum trees, however, dropped below half of the number reported in 1910. 
The most severe drop is in the number of plum trees. 

The livestock situation in Orange County is similar to that in Colum- 
bia, and is representative of that in the area, except that urbanization 
has proceeded more rapidly and much further in the more southerly 
part of this area. 

The number of milking cows was nearly one-sixth less in 1935 than 
in 1910. The total production of milk, however, is being maintained. 
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FIGURE 7. COPAKE GRAVELLY LOAM, IN THE VALLEY 


Corn stubble on Pittsfield stony loam in immediate foreground; alfalfa at left. Shelf in left 
background also Pittsfield stony loam. Rough stony land at extreme left and right in background 


The number of horses, sheep, and swine has dropped rapidly, but the 
number of chickens has undergone a considerable increase during this 
period. As in Columbia County these shifts in the agriculture of Orange 
County are all favorable and dictated by price relationships of the prod- 
ucts of these farms, and by the cost of the necessary supplies. 

The changes are from the production of livestock feed to food for 
man. ‘The best use of the more productive, more easily accessible agri- 
cultural soils is for the growing of crops for human consumption on an 
increasing proportion of the suitable acreage. 

The less productive, less accessible, less easily tilled lands will be used 
for producing hay and pasture for dairy cows. The land still lower 
in the productivity scale and less accessible will be reforested with or 
without man’s assistance. 

An increase in the use of land for non-farm or rural residences is likely 
to take place on all soils and on all kinds of land in southeastern New 
York. The least accessible, if used, may well be taken up for summer 
homes and camps. Should any large share of the population have in- 
creasing leisure, a considerable acreage of land may be used to good 
advantage for recreation. 


THE SOILS OF SOUTHEASTERN NEW YORK 


Composition. All of the chemical elements needed for plant growth are 
probably present in all soils (figures 7, 8, and 9). Usually, however, one 
or two elements are present in such small quantities or in such unavail- 
able form that crops are unable to obtain enough of them for satisfac- 
tory growth. The elements most commonly deficient are nitrogen and 
phosphorus, and sometimes potassium, sulfur, calcium, and magnesium, 
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FIGURE 8. ALFALFA ON PITTSFIELD STONY LOAM 
This third growth of alfalfa is equivalent to more than a ton of hay to the acre 


FIGURE 9. VIEW OVER GALLATINVILLE 


Gravel pit in center, and to the left_and right of it, Otisville gravelly loam. Dutchess in fore 
ground and extreme background, with Bernardstown on lower slope beyond gravel pit 
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The surface 8 inches of loams, silt loams, and clay loams over an acre 

weighs about 2,500,000 pounds. The composition of soils collected in 
Columbia, Orange, and Dutchess Counties is given in table 4. 


TABLE 4. Composition oF Sorts in SOUTHEASTERN NEw Yorxk* 


Plant-nutrient elements in the soil (pounds in 2,500,000 dry basis) 


Soils and county where Bee 

see eee carer in Nitro- Phos- Potas- Sulfur Calcium Mag- 
* inches gen phorus sium nesium 

Cossayuna gravelly loamt 0-8 5,100 1,925 45,500 925 5,750 17,000 
Columbia (71)f 8-24 1,975 Ibarra: 49,000 800 3,250 18,500 
24-36 PAPAS 1225 73,500 1,750 1,750 26,750 

Hudson silty clay loam§ 0-8 5,125 1,675 60,000 1525 S200 21,500 
Columbia (72)f 8-24 2,900 P25 84,250 925 3,500 32,500 
24-36 2,350 1,425 87,750 825 30,750 39,000 

Hudson silty clay loam§ 0-8 6,050 IBS 61,000 1,250 9,000 23,500 
Columbia (93)t 8-24 2,650 825 82,000 475 3,500 30,250 
24-36 2,425 1,100 82,500 475 5,500 34,750 

Merrimac gravelly sandy loam 0-8 3,800 2,400 32,250 1225 3,250 17,000 
Dutchess (83)t 8-24 1,600 1,750 48,750 450 3,000 25,250 
24-36 800 IL PASS 51,750 500 3,000 27,500 

Pittsfield gravelly loam]| 0-8 Dow 4S DISS 71,500 3,275 10,500 20,250 
Dutchess (29)t 8-24 1,475 1,200 73,250 2,450 7,250 24,500 
24-36 1,450 1,725 POL IAAD) 2,525 9,000 24,750 

Gloucester stony loam 0-8 4,875 1,950 43,250 3,075 21,500 32,500 
Dutchess (28)f 8-24 3,800 2,350 55,250 3,175 18,750 29,750 
24-36 700 1,000 64,000 2,450 17,500 49,250 

Dutchess silt loam 0-8 5,300 awe 26,750 2,600 4,500 11,000 
Orange (32)t 8-24 1,925 700 33,250 PABA) 4,500 13,500 
24-36 PSS 825 38,750 1,425 6,500 14,500 

Dutchess silt loam 0-8 4,200 1,475 39,000 675 6,000 16,500 
Dutchess (70)} 8-24 1,825 Le 50,750 375 4,250 20,750 
24-36 L575 1 Ws 59,500 450 9,000 24,250 


*From The Chemical Composition of New York Soils, by J. A. Bizzell (Cornell Univ. Agr. Exp. Sta., 
Bul. 5138, 1930). 
Formerly called Dutchess silt loam. 
Designation number from bul. 513 of this Station. 
§Formerly called Dunkirk. 
||Mapped as Dever loam in Dutchess County. 


Because these are all virgin timber soils, the quantities of nitrogen 
and phosphorus in them are higher than may be expected in most field 
soils that have been cropped for a century or more, unless goodly appli- 
cations of fertilizer and manure have been made. 


With but one or two exceptions, the supply of phosphorus is low; and, | 


without exception, applications of materials carrying this element may 
be expected to increase yields. Potassium appears to be present in 
abundance, but in some soils it may not be available to plants in sufficient 
quantities for good growth of some crops, particularly in the sandy and 
gravelly soils. Some samples, notably the second of the Dutchess silt 
loam, are unusually low in sulfur. This element may be supplied in 
manure and superphosphate or in sulfate of ammonia, or in mixed fer- 
tilizers containing these materials. All of the surface soils represented 
in table 4, except the Gloucester and Pittsfield soils, appear to be ab- 
normally low in calcium, and in need of additions of it for best growth 
of crops, especially of legumes. 
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CHARACTERISTICS AND Crop ADAPTA 


| Soil series 
| 
| 


ee 


} Adirondack. .....--++: Stony sandy loam 

| Agawam........-ss0e: Loamy fine sand 

BAT IAy eka a bay vl oer ee Gravelly loam 
NTE oa a aha cer cardtcie al ocak Shale loam 

| AlpGasst | deri iesia te Gravelly silt loam 
Bachours wes ee te Silt loam 

Baers yuu e = em esis Silt loam 

Bernardston.... 4.6. - Gravelly loam 
age Bee aT le gitadys testes Gravelly silt loam 

| | Chariton i pee eee Stony loam 

l @henanvouer eae. Gravelly loam 

i ClaveraG onsmeicnersierss al. Fine sandy loam 
Cly dene age re at Loam 

| Coldmiécunine + kaa tues Fine sandy loam 

 Copakel ve. suse oi aiees Loam 

| Cossayuna.......+-+-- Gravelly loam 


Gravelly sandy loam 
Loam 


Silt loam 
Silt loam 
1 Stony loam 
_ Farmington........--- Gravelly loam 
i) EO eas eS bereea einer Gravelly loam 
I H Genesee. cores omen Silt loam 
1 {QS this ee a ee eee Silty clay loam 
i pot et gece ee 
raywacke.......---+-> ony loam 
Grotoiier ws cease eo «3 Gravelly loam 
Sandy loam 
Stony loam 
Sandy loam 
Silt loam 
Stony loam 
Gravelly loam 
Silty clay loam 
a Divingston i eee ee a Silty clay loam 
i Macomber... ...tesssss Slate loam 
4h ENG adaliti cs fs 6 see oes Wes Silty clay loam 
Mi Mansfield........0.056 Silty clay loam 
a Merrimac... \.4 +. saws Gravelly loam 
, Middlebury ye sects eae Silt loam 
ist} 
WijNassau.......-.se055- Shale loam 
an 
 Ondawa..........-+-- Silt loam 
* fipgess (een eee ae Rn Silt loam 
_ Otisville ates toes Gravelly sandy loam 


ee Wee « 6 Se 6 o 


. Peer ee 
: Pittsfield Recut eck as ARE Stony loam 


he ee eee Silt loam 
a _ Poygan 3 ROA ow ee Silty clay loam 
i Rhinebeck are Loam 
4 ACO aes ag tars ees ees 8 Silt loam 
DCaTOOrOre css saw wane ls Loam 
4 GHOURGIET Aceh verdes Gravelly fine sandy loam 
BCHODEIIO. f300c ue a eiy ss Silty clay loam 
i Stockbridge PreK s EA Loam 
BDUttON. . cas sce e sce s ces] ven eaee teens 
ok 
BIGGS VO yate ke 5 area ees Silt loam 
i TOY Ss 5 caw ns setae Gravelly loam 
unkheanhook UNCTREE< Wa ek Gravelly loam 
VITA ia Faawers Ves Silt loam 
if CTHBNHEB rc Gers bs ween Clay 
Walkill Ue rrr aes Silt loam 
_ Wethersfield eae twa Rte Fine sandy loam 
BPVHIGMEN. . vse wes sass Stony loam 
Woodbridge. ........55 Stony loam 


———— ETS WUT USEY UE OUEESEEST CREE 
‘1 *Some soils not listed may be given in the forthcoming Dutchess County report. 


eh +Adapted for fruits in the fruit zone. 


Important or main type 


Position 


Upland 
Terraces 
Upland 
Upland 
Upland 


First bottom 
First bottom 
Upland 
Upland 


Upland 
Terraces 
Terraces 
Upland 
Terraces 
Terraces 
Upland 


Upland 
Upland 
Upland 


First bottom 
Upland 


Upland 
Terraces 


First bottom 
Terraces 
Upland 
Upland 
Upland 


Terraces 
Upland 
Upland 
First bottom 
Upland 
Terraces 
Terraces 


Terraces 


Upland 
Terraces 
Upland 
Terraces 
Terraces 


Upland 


First bottom 
Terraces 
Upland 


Upland 
Upland 

First bottom 
Terraces 


Terraces 


First bottom 
Terraces 
Upland 
Upland 
Upland 
Upland 


First bottom 


Upland 
Terraces 
Terraces 


Terraces 


First bottom 
Upland 
Upland 
Upland 


Topography 


Mountainous 

Flat to undulating 
Rolling 

Rolling 

Rolling 


Flat 

Flat 

Rolling 

Flat to undulating 


Rolling 
Flat 
Flat 
Flat 
Flat 
Flat 
Rolling 


Hummocky 
Undulating to rolling 
Rolling 


Flat 
Rolling 


Usually flat 
Flat to undulating 


Flat 

Flat 
Rolling 
Rolling 
Hummocky 


Flat 
Rolling 
Hummocky 
Flat 
Rolling 
Flat 

Flat 


Flat to depressions 
Flat to undulating 
Flat 


Rolling 


Flat 
Flat 
Hummocky 


Flat to undulating 
Undulating to rolling 
Flat to undulating 
Flat 


Flat to undulating 


Flat 

Flat 

Hummocky 
Undulating to flat 
Rolling 

Flat 


Flat 
Rolling 
Flat 
Flat 


Flat 


Flat 

Rolling 

Flat to depressions 
Rolling 


| 


| Dar 


Soil 


Brown 

Brown 
Gray-brown 
Gray-brown 
Pinkish brown 


Reddish brown 
Reddish brown 
Dark brown 
Dark brown 


Brown-gray 
Gray-brown 
Brown 

Black 

Light brown 
Brown 

Dark grayish b: 


Gray 
Brown 
Gray-brown 


Dark 
Gray-brown 


Dark brown 
Brown 


Dark brown 
Dark brown 
Brown 
Dark gray 
Gray 


Reddish brown 
Gray 

Brown 

Gray 

Brown 

Brown 
Gray-brown 


Dark gray 


Gray 
Dark gray 
Gray 

Brown 
Grayish brown 


Gray 


Grayish brown 
Dark brown 
Grayish brown 


Black 

Dark brown 
Grayish brown 
Dark brown 


Brown 


Dark 

Dark brown 
Grayish brown 
Light brown 
Brown 

Brown 


Brown 

Brown 
Reddish brown 
Dark brown 


Dark gray 


Dark brown 
Grayish brown 
s brown 
Brown 
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Subsoil 


Aight brown 
Aght brown 
Tellowish 
sluish gray 
srownish 


srown 

ray 
Tellowish 
sluish gray 


ra 

“ellowish brown 
irayish 

Jark gray 
Tellowish brown 
ight brown 
‘ellow 


Tellowish Arowe 
-eddish brown 
ight brown 


rrayish brown 
rrayish brown 


ight brown 
ight brown 


rown 
{ottled gray 
ight brown 
‘ellowish 
rown 


rown 

ight brown 
ight brown 
Lottled gray 
‘ellowish brown 
ight brown 
Tay 


fottled gray 


ight brown 
fottled gray 
ight gray 
ight brown 
fottled gray 


ellowish 


rayish 
rown 
rown 


fottled gray 
live drab 
trayish 
eddish 


fottled brown 


live gray 
fottled gray 
ellowish 
inkish 
ellowish 
[ottled gray 


ight brown 
ellowish 
rown 


eee 6 6 6 0 6 « 


eddish 
ray-brown 
ellowish brown 


Drainage 


Good 


Well-drained 
Imperfect 
Poor—imperfect 
Imperfect 


Good 

Poorly drained 
Well-drained 
Imperfect 


Well-drained 
Well-drained 
Fair 

Poorly drained 
Well-drained 
Well-drained 
Well-drained 


Excessively drained 
00 
Well-drained 


Imperfect 
Well-drained 


Good 
Well-drained 


Good 

Poorly drained 
Well-drained 
Well-drained 
Well-drained 


Good drainage 
Well-drained 
Well-drained 
Poorly drained 
Well-drained 
Well-drained 
Imperfectly drained 


Poorly drained 


Well-drained 
Imperfectly drained 
Poorly drained 
Well-drained 
Imperfectly drained 


Well-drained 


Fair to good 
Well-drained | 
Excessively drained 


Imperfectly drained 
Well-drained 
Imperfectly drained 
Poorly drained 


Imperfectly drained 


Poorly drained 
Poorly drained 
Excessive 


Good 
Poorly drained 


Well-drained 
Well-drained 
Well-drained 
Poor 


Imperfectly drained 


Poorly drained 
Well-drained 
Poorly drained 
Well-drained 


Reaction 


Calcageous (mildly) 
Acid 
Calcareous (mildly) 


Acid 
Acid 
Acid 
Calcareous (mildly) 


Acid 

Acid 

Calcareous (mildly) 
Calcareous 

Acid 

Calcareous (mildly) 
Calcareous (mildly) 


Acid 
Calcareous 
Acid 


Calcareous 
Acid 


Calcareous 
Calcareous 


Calcareous 
Acid 
Acid 
Calcareous 
Calcareous 


Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Calcareous 


Calcareous 


Acid 
Calcareous 
Acid 

Acid 

Acid - 


Acid 


Acid 
Calcareous (mildly) 
Acid 


Acid ; 
Calcareous (mildly) 
Acid 

Caicareous 


Calcareous 


Calcareous (mildly) 
Acid 

Calcareous (mildly) 
Calcareous 
Calcareous 

Acid 


Acid ; 
Calcareous (mildly) 
Acid 

Calcareous 


Calcareous 
Acid 
Acid 


Acid 
Acid 


Crop adaptations 


Forest 

Hay, pasture, forest, corn, oats 
Hay, pasture, corn, oats 

Hay, pasture, forest 

Pasture, forest 


Corn, oats, hay, pasture 

Hay, pasture 

Grass, and alsike for hay, oats, pasture 
Corn, oats, hay, pasture, some cabbage 


Pasture, hay, feed crops 

Corn, oats, hay, alfalfat 

Fruits, vegetables, feed cropst 

Hay, pasture, corn, oats 

Pasture, fruits, corn, potatoes, wheatt 
Alfalfa, corn, potatoes, oatst 

Fruit, vegetables, feed cropst 


Alfalfa, clover, corn, oatsf 
Alfalfa, clover, corn, oats, hayt 
Corn, oats, clover, potatoes, hayt 


Pasture, some hay 
Pasture, hay, feed crops 


Alfalfa, hay, oats, pasture 
Same as Hoosic 


Pasture, hay, feed crops 

Hay, pasture, corn, oats 

Hay, pasture, forest 

Pasture, forest 

Alfalfa, clover, feed crops, fruitt 


Alfalfa, clover, feed cropst 

Hay, pasture, corm, oats, potatoes, forest 
Alfalfa, clover, wheat, corn, oats, potatoes 
Pasture, some hay 

Corn, oats, hay, alfalfa 

Alfalfa, fruit, corn, potatoes, wheat} 
Corn, oats, clover, pasture, some fruitt 


Pasture, hay, some corn, oats 


Corn, oats, hay, pasture 


‘Pasture, hay, corn, oats 


Pasture, hay 
Alfalfa, clover, corn, oats 


Pasture, hay 


Corn, oats, alfalfa, hay, wheat 


Pasture, hay 
Corn, oats, hay, pasture ‘ 
Alfalfa, clover, corn, oats, fruitt 


Hay, oats, corn, pasture 

Alfalfa, clover, corn, oats, hay, fruitt 
Pasture, hay, corn, oats 

Pasture, hay 


Corn, oats, hay, pasture 


Pasture, hay, corn, oats 

Corn, oats, hay, pasture 

Alfalfa, clover, corn, oats, fruitt 

Corn, oats, clover, hay 

Corn, oats, hay, clover, alfalfa | 
Hay, pasture, corn, oats | 


} 
Corn, oats, hay, pasture, clover | 
Corn, oats, hay, pasture, alfalfat | 
Alfalfa, corn, oats, clover, wheat 
Pasture, hay | 


Hay, pasture, clover, corn 


Pasture, hay 

Corn, oats, clover, alfalfat 
Pasture, forest 

Pasture, hay, corn, oats 
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The characteristics and crop adaptations of the soils of southeastern 
New York are given in the tabulation on pages 14 and 15. Except for 
the final column, this was prepared by F. B. Howe, who is in charge of 
the state soil survey. 


THE LIME NEEDS OF SOUTHEASTERN NEW YORK SOILS 

The need of red clover for lime varies considerably for the different 
soil types in the area. According to table 4, some of the soils contain 
considerable lime while others are low in calcium and magnesium. When 
soil is low in lime it is undoubtedly rather acid, and consequently in need 
of liming for good growth of clover. ss ; 

The study of the soils in preparation for the writing of this bulletin 
included the collection of many samples representing the important soils 
of this area. These soils were taken to the laboratory at Ithaca, dried, 


TABLE 5. Hyprocen-Ion ConcENTRATION, pH, AND EsTIMATED LIME REQUIREMENT 
For Rep CLOVER OF SOILS IN SOUTHEASTERN NEW YorK 


; i. Range in lime re- 
Range in pH quirement for red 


Soil clover (tons per 
Surfacef Subsoilf acre) § 

iba Staveley low ys i's Claas kee ale Wea ea Dee 5.5 5.2 34 
POE SUAIGIORSA MOR sic. wchyhtindle a a ee ae eee eee 4.9 4.3 14% 
Pera Velie sie ise! Ba wie cine ban aw Slaehed ue Med ie 4.8 4.9 14% 
Bettardstowi srevelly loamy... 2. «Hoe. ls cc eas ok 5.2—5.3 5.4-6.9 1 
BOyaton Gravelly Sib Lomi y ssi 25 acs Lea en Oh ak ok 5.1-5.2 4.7-5.7 1 
(1a Verack ANG Sang? 1Oani en Mui es sda vs WOR wee 5.8-6.0 5.4-5.8 Y4-% 
MO DAKOIOGII 65:00 aves oh a Ads SRR © AC SRUIET vee Oe tom wid 5.0-5.8 5.0-6.6 -1 
Costayune pra velp-loam «. ..4 wid Ga ew Go cec 4.7-5.9 5.1-7.1 4-1 
SULVers SrA Vell y TORI oN... « cee niin etc he eee 4.8 6.3 1% 
DIGV OE OAT e ssc Maia. Sk RGR aes ala eo aN ce 5.0-7.8 5.1-8.5 None-1 
PUG CHCSS LONI Tis na.4.\'w 4s PERE MORRO. cob k oe bclieen 4.9-5.6 5.1-6.0 §4-1l4 
MNCIGER OSE Sar Mrs Ms arc OES Ge eee ate Ac EC ne 5.5-6.4 5.9-6.6 4-1 
APE LEN OUT LORI: x ded se Cle dS oe eX aaa Aka 6.5 fe’ None 
CSIGUGSS GEE SUEY IORI ce als. 5, icles vaiah weak Gare BRI 5.0-5.4 5.4-5.8 34-1 
RPIGUGERCED Tne SATU Y LOGIC p45 eo aes sada ale aiealoan 4.7-4.8 4.8-5.0 14-1% 
A ACEUCUA CTL BEL LOUIE. Senna. «Riuikiuard COe Os. owe wowee 5.1-5.7 5.3-6.3 34-1 
PAGL GW SCOR Y LOUIE Hii oO is cies 6B Ue ddls Shea Cacia 4.7-4.9 5.1-5.2 1 -144 
PII, STRUOILY WORE Y fh o'i a Eline cy Ga bk + keh nwe came 5.1 5.6 1 
FiOogio find Bandy loam and loam. ec. sc os vec cdc cc 4.7-6.1 5.1-7.4 w-1 
atm RCW OULNGMEN 10 ns 0S atin ure nde Gruss mm CIE oy le 5.0-6.0 5.3-6.0 Yy-1 
PASM MLe TCL CIA SY LOMEIES 5. ss seus sa cud bu a tk meek eben 4.7-6.1 5.0-8.0 -1 
RabU Tie ils SCY CIMT IOMEL. cin ux K Vs oe een ch Gale etek oh 5.6-6.4 7.5-8.4 None-% 
Bay CA BIR CAG MIME ONS Bin Ne wx Ce nea mA, untae EWES 6.7 8.2 None 
DIRABUEIG Sey OMY FORM vices oon ex esis on vd vy Ren vk 5.5-5.9 6.8-8.2 -1 
PROETIEOG BTU Ol ROME © i kic\ big.by va ecard 84 mete ke eek 4.8-5.4 5.7 1 -1\% 

GMM SUT Ce REN so Als int Miah ke Le CB Ee Dae ch ede 5.8-6.2 ee ee Sree 
INGSSAULANEIG AURIS si.v kd, viGieley is baa Kwwws <5 a ga 5.1-5.5 4.8 34-1 
COG a Wee TOME BG SUb LOGI aks ic a Rah aa wee we eke 5.2-7.0 5.3-8.0 None-1 
LAUDS SIU TUAIA Te DSI oo wa dln Paw tw OTE Sw bE kk 7.3 6.4 None 
RJ s VAG OTR VOUS IORI syn sthin bre ahi «Cale ee dak wg ER can 5.1-7.3 4.9-7.7 4-1 
Se rE Ae ot ot | Te ies ns ot aiid Re tiny eee WE eo Oe 5.0-7.8 5.1-8.5 None-1 
PPO SIL G LOMIES Le WAS MIE OE Ue Rs SC ek a's 6.9 6.8 None-1 
CSRS SEL DAY MORE Nis ou 4 ews eR ME Cin tis wee Soe eek 5.7-6.5 6.3-6.6 None-1}4 
WOMGUIROK BTA VOY TORE |. 14 knew Wisk x dvcn be baw bebawe 4.7-4.9 5.0-5.4 
Sp MPa IE ALL ETG OOMIN Pin 4 Ws ‘acnrn'n Wie NORA Ops Rud % oak cet 5.0-7.5 5.1-8.3 None-34 
May SURV Oly EMatT Ces Cee ek eee Uwe do Gada Oa 5.2 5.6 34% 
NV CL OUMEE ROME OS 4 iho e'g Gwen Mews OME Walee ok sek wa we 5.2-5.5 5.6-8.4 1 -1% 
NV GLa SERV LRAT Gon 6k eta wi hE Rh 4 eke a 4.9-5.5 4.8 34-1144 
Weathéretield fine sandy 1OAM snk esd Nadieve eves visaws 4.6-5.2 4.5-4.6 yy 
Woodbridge eravelly loatit Cy cv siescnaged Minna ca snwccave 4.7-5.3 5.1-5.3 1 -1% 


*Hydrogen-ion concentration, or pH, is the degree of acidity of the soil. A soil with a pH of 7.0 is 
neutral, while a pH figure of 7.5 is alkaline, and one of 5.5 is acid. 

{Surface soil about 0-6 inches. 

tSubsoil, 18-24 inches. : 

§Expressed as tons of high-grade finely ground limestone to the acre. Lime requirement is estimated by 
eens of the potassium thiocyanate test by comparing with “‘standard”’ soils whose lime requirement is 

nown. 
||Mapped Dover in Dutchess and Washington Counties and in the White Plains Area. 
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FicuRE 11. EROSION CAUSED BY CONCENTRATION OF WATER ON SLOPE ABOVE PLANTED TO 
POTATOES (RENSSELAER COUNTY) 


Water collected by the potato rows down the moderate slope caused the gullies across the corn. 
The small growth of the corn near the gullies indicates that the surface soil has been washed away 


“i 
prepared, and tested for hydrogen-ion concentration and for lime re- 
quirement for clover. The data on pH given in table 5 may be useful to 
growers of cabbage, potatoes, and other vegetables. 

In this table are shown variations in lime requirement and pH within 
a soil type, but usually there is fairly good uniformity. Some variation 
may be explained by differences in treatment of the soil because these 
samples were collected from actively-farmed fields in so far as possible. 
Lime requirements of less than one-half ton are given to complete the 
picture of relationship between pH and lime requirement, but it is not 
intended to recommend that less than one-half ton be applied for clover. 
Where less than one-half ton is required, the deficiency may be taken 
care of by somewhat heavier than usual use of superphosphate and by 
top-dressing the new seeding with manure. 

In table 5 is given the approximate lime requirement for clover on certain 
soil types ; however, ordinary variations in soils should not be overlooked. 
The soils of different fields should be sampled and tested for lime re- 
quirement for red clover. Sampling to determine the adaptability of a 
soil for alfalfa and testing the samples for lime requirement for this crop 
are essential.1 


SOIL EROSION IN SOUTHEASTERN NEW YORK 


The surface soil is the first to be lost by washing, or erosion.2 Since 
this soil layer is the richest in organic matter and plant nutrients, its 


1The county agricultural agent has equipment for sampling soils and for estimating their lime 
requirement for alfalfa and clover. He will advise as to the kind and quantity of lime to be used, 
if any is needed. 

2Additional information on the subject is given in The Control of Soil Erosion in New York by 
A. F. Gustafson (Cornell ext. bul. 438, 1940). 
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FIGURE 12. EROSION ON BERNARDSTOWN GRAVELLY LOAM 


The hill in the center, which is immediately south of West Taghkanic, was badly gulleyed, and 
cropping was abandoned some years ago. The gulleys have become sodded so that erosion is no 
longer active. Slopes as steep as this should be kept permanently in grass 


loss is bound to materially reduce crop yields. In fact, the sloping soils 
of this area have suffered greater permanent injury from soil erosion 
than from any other cause, either natural or induced by man (figures 11, 
he eand13 ). 

Erosion may be expected to occur on moderate to steep slopes in the 
hill section and on all slopes of the Hudson soil types and on slopes of 
such strictly upland soils on the general Hudson lowland as the Cossa- 
yuna and Pittsfield. Erosion occurs on steep slopes of the Otisville and 
Groton soils. Damage from erosion is seldom serious on the gravelly soils 
such as the Hoosic, Claverack, Copake, and Merrimac, or on the nearly level 
phases of the Hudson soils. 

Methods recommended for controlling soil erosion in southeastern New 
York. For all of the steeply sloping upland soils and for the slopes of 
the Hudson soils, nature’s own forest growth is the best agent for the 
control of erosion. Next best is a good thick pasture sward or a thick 
stand of meadow grasses or small grains. Pasture may be employed 
to real advantage on rather steep slopes, and meadow on slopes that are 
not too steep for the carrying on of the regular operations of hay making. 

On land that is being cultivated, the following suggestions and recom- 
mendations may be helpful: 

1. Plow, plant, and cultivate intertilled crops across or around rather 
than up and down the slope, in so far as feasible. 

2. Drill grains and meadow seedings around or across the slope. 

3. Keep up the organic-matter content of the soil by growing clover, 
and by returning organic matter in the form of manure as generally as 
possible, and green manures wherever feasible. 
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FiGuRE 13. EROSION NEAR CHATHAM, COLUMBIA COUNTY 


4. Use lime if needed for clover and superphosphate as suggested 
in the section on rotations (page 24). These are very helpful in pro- 
ducing large root systems, good soil cover, and good yields. Large, 
fibrous root systems hold the soil together and thus aid in controlling 
erosion. 

5. Keep all moderate to steep slopes under the protection of vegeta- 
tion, such as hay or pasture grasses and forest. 


PRODUCTION OF FARM MANURE 


Owing to the variation in the agriculture of the different sections of 
this area, the quantity of manure produced to the farm is highly variable. 
Farms range in size from an average of 33 acres in the fruit section, to 
225 acres in dairy-farming areas. Since few animals are kept on the 
fruit farms, little manure is produced on these. On the other hand, in 
a dairy section with large farms and good-sized dairy herds the annual 
production of manure is 200 tons on many farms, and exceeds this quanti- 
ty on the larger farms. In general, the farms are small in the fruit belt 
and in the hill sections. Dairying is carried on generally in the hill sec- 
tion; consequently farms in that area are the ones moderately well sup- 
plied with manure. On the fruit-belt farms, on the other hand, far more 
manure could be used to advantage than is produced there. 

Unfortunately the full value of manure is not always recognized by 
farmers. An average ton of farm manure contains 10 pounds each of 
nitrogen and potash, and 5 of phosphoric acid. A farm that produces 
200 tons of manure a year, therefore, has a little fertilizer factory all its 
own, since that quantity of manure contains 2000 pounds of nitrogen, 1000 
of phosphoric acid, and 2000 pounds of potash. These quantities of total 
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nitrogen and potash are equivalent to those in 20 tons of a 5—10—5 ferti- 
lizer,? and that of phosphoric acid to that in 2% tons of 20-per-cent 
superphosphate. It should be considered, however, that the plant nutri- 
ents in manure are, as a whole, less readily available than are those in 
commercial fertilizer; yet much of the nitrogen and a considerable part 
of the phosphorus and potash in manure becomes available during the 
growing season for which it is applied. 

In applying manure at the rate of 10 loads to the acre, 100 pounds 
each of nitrogen and potash and 50 pounds of phosphoric acid go onto 
each acre. This quantity of nitrogen and potash is equivalent to that in 
2000 pounds of a 5—10-5 fertilizer, and the quantity of phosphoric acid 
is equal to that in 250 pounds of 20-per-cent superphosphate. Therefore, 
a 20-ton application of manure, which is not unusual, is a heavy applica- 
tion of nitrogen and potash. 

These rates of application of plant nutrients in commercial fertilizers 
are, of course, far higher than farmers normally make for feed crops, 
but too often the results from such applications are compared with those 
from the use of about 200 pounds to an acre of a factory-mixed ferti- 
lizer or of superphosphate. These figures explain the reason for the 
apparent greater effectiveness of manure than of fertilizers in producing 
crops. 

Both nitrogen and potash may easily be lost from manure. Experi- 
mental work shows least loss of nutrients and largest increases in yield 
from the use of manure when it is hauled to the field and spread daily. 

Losses in value of manure in storage are very great. At Ithaca, horse 
manure placed in an open pile in late April and weighed and analyzed 
again early in October had lost 57 per cent of its organic matter, 60 per 
cent of its nitrogen, 47 per cent of its phosphorus, and 76 per cent of its 
potash. For cow manure the loss was 49 per cent of its organic matter, 
41 per cent of its nitrogen, 19 per cent of its phosphorus, and 8 per cent 
of its potash. Similar losses may be expected when manure is stored 
over summer in a loose pile. 

Because these severe losses may be expected, it seems wise to store 
manure under cover whenever possible, or in a deep flat-topped pile with 
a slight slope toward the center. When this is done the rain falling on 
the pile is taken up by the manure, and this keeps it moist and reduces the 
extent of rotting. Since the pile is from 4 to 6 feet deep or more the 
water falling on it is retained and leaching is avoided. It is usually best, 
however, to haul out fresh manure and spread it daily. Losses are 
lowest when manure is used in this way. 

Recommended usage of manure. The crop increases produced by manure 
depend on the rate of application, or the number of tons used to the 
acre. It has been shown clearly that moderate applications, such as 8 
or 10 loads to the acre, give much larger returns from the manure used 
than do heavier applications, such as 20 to 30 loads to the acre. Obvi- 
ously twice as many acres can be given 10 loads from a given quantity 
of manure as can receive 20 loads to the acre. Or one can manure the 

8A 5—10—5 fertilizer is one that carries 5 per cent of nitrogen, or 5 pounds in a hundred, or 100 


pounds of nitrogen in a ton. It carries the same quantities of water-soluble potash and 10 per cent, 
or 200 pounds, of available phosphoric acid in a ton of fertilizer. 
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whole farm twice as often with the lower, as with the higher rate of ap- 
plication. If 10 loads can be put on once in four years it will be eight 
years between 20-load applications. The lighter, more frequent applica- 
tions of manure are the more desirable and more profitable. 

As already indicated, manure is relatively low in phosphorus. For 
feed crops, manure should be supplemented with phosphorus. The most 
economical way to do this is by adding for each cow 1 to 2 pounds a day 
of inexpensive 20-per-cent superphosphate or its equivalent in other 
analyses* to the manure in the barn.. This is from 300 to 600 pounds of 
superphosphate to the acre if 10 tons of manure is used. It is then spread 
with the manure, thus avoiding the labor cost of applying the superphos- 
phate separately. 

Another, but less satisfactory, way is to put superphosphate on the 
load of manure just before it goes to the field. Or the superphosphate 
may be drilled onto manured land at seeding time. 


FERTILIZER EXPERIMENTS 


The experiments made with soil types in this area included Dutchess 
silt loam from Dutchess and Orange Counties.5 Applications of nitro- 
gen, phosphorus, and potash gave a goodly increase in yield of feed crops. 
Complete fertilization and liming produced an average yield of feed crops 
on these two Dutchess soils that was more than four times the yield of 
the untreated soils. Liming alone nearly trebled the yield. Phosphorus 
alone increased yields by one-fifth ; potash used alone inéreased yields by 
one-third; and nitrogen increased the yields of feed crops by one-half on 
these two Dutchess soils. 

On the Vergennes soil phosphorus raised the yield one-fifth; potash 
had no effect ; but nitrogen increased the yield of feed crops nearly one- 
half. 

On the Dutchess soils feed crops may pay for the nitrogen used, near 
New York City, on hay because it is a bulky product on which carrying 
charges are relatively heavy. On the Vergennes soils, however, in Wash- 
ington and Saratoga Counties, one cannot expect the use of commercial 
nitrogen to prove profitable on hay crops under average prices for hay 
and dairy products. In this area on Vergennes soils farm manure and 
legumes must be depended on mainly to supply feed crops with the needed 
nitrogen.® 

Phosphorus, as indicated in table 4, page 13, is rather deficient in many 
of the important soils of southeastern New York. Some soils are par- 
ticularly deficient in phosphorus in the subsurface and the upper subsoil. 
Manure furnishes minor quantities of phosphorus, but the only other way 
to add it to the soil is to buy it, usually as superphosphate or mixed fer- 
tilizer. Many indications of lack of phosphorus available to crops may 
be noted throughout the area from the appearance and growth of plants. 


4The 20-per-cent superphosphate is meant when the percentage is not specified. Higher-analysis 
superphosphates which are on the market are perfectly satisfactory. Five hundred pounds of 16- 
per-cent, 400 pounds of 20-per-cent, 250 pounds of 32-per-cent, and 200 pounds of 40-per-cent super- 
phosphates all supply exactly the same quantity of actual phosphorus. 

Pah Lobe § tests for several soil types, by T. L. Lyon, Cornell Univ. Agr. Exp. Sta., Bul. 520, 
1931; 
®Further information is given in Legumes as a Source of Available Nitrogen in Crop Rotations, 
by T. L. Lyon (Cornell Univ. Agr. Exp. Sta., Bul. 500, 1930). 
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Potash, as may be seen in table 4, is present in relative abundance on 
most of these soils. However, it is not always so readily available as 
might be desired. Manure supplies considerable potash, and in turn aids 
in making potash from the soil available to plants. 


FERTILIZER RECOMMENDATIONS 


For feed crops on many dairy farms the principal fertilizer element 
that must be purchased is phosphorus, usually in the form of superphos- 
phate. Clover, alfalfa, or other legumes should be grown freely in the 
rotation for producing high-protein roughage and for supplying nitro- 
gen to grass and grain crops. It usually pays to inoculate the legumes. 
In special cases a mixed fertilizer high in phosphorus, such as a 4-164 
or 5—20-5 might be justified. 

For potatoes, sweet corn, and other vegetable crops, a complete ferti- 
lizer usually gives best results.? Fertilizer recommendations for these 
crops are given in Cornell extention bulletin 281. 

While many different mixed fertilizers are used in the area, superphos- 
phate and three mixed fertilizers will satisfy the important fertilizer 
needs of the crops grown in the area, with the exception of fruit. 

These fertilizers are the 5—20—-5 and 10-20-10 or other mixtures carry- 
ing the same ratios of plant nutrients. For example the 5-105, 8-168, 
and 10-20-10 all have the same ratio, or 1-2-1; that is, these mixtures 
carry twice as much of phosphoric acid as of nitrogen and potash. Re- 
ducing the number of analyses of fertilizer on the market will save money 
for both the fertilizer manufacturer and the farmer. 


ROTATION OF CROPS 


The value of manure, lime, fertilizers, and good tillage® has been rec- 
ognized by farmers for many years, but the benefits that may be derived 
from following a rather regular rotation of crops suited to the climate, 
to the soil, and to the prevailing type of farming are not fully understood 
nor fully appreciated. Growing crops including a legume in a regular 
order helps to keep up, or to increase, crop yields. It should be empha- 
sized that the increased yields resulting from properly rotating crops are 
obtained in addition to increases resulting from the use of manure, ferti- 
lizer, and lime, and from suitable tillage. A crop following a legume is 
benefited by the nitrogen fixed by it and left in the soil when the leeume 
is plowed under. Furthermore, growing crops in fairly regular order 
and plowing at regular intervals help in keeping weeds under control, 
particularly those that thrive in meadows. | 


RECOMMENDED ROTATIONS AND FERTILIZATION 
FOR GRAIN AND FORAGE CROPS 


Rotation 1. For Dutchess, Cossayuna, Pittsfield, Bernardstown, Stock- 
bridge, and minor soils in the hill area 

First year. Corn: 10 loads of manure supplemented with superphos- 

phate in the stable, as already suggested, or from 50 to 60 pounds of 20- 


TValuable detailed information on fertili i i i le . r 
York (Cornell ext. bul. 281, 1929)... Stven in Fertiizer Recommendations for New 


SHelpful information along this line is given in Drain Plowi P i 
Cultivation in New York, by A. F. Gustafson, Cornell ext.” al. is, oR Sarees 
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per-cent superphosphate to the load as the manure goes to the field. This 
treatment is sufficient for a 4-year rotation of feed crops. As the quantity 
of manure to the acre is varied, a corresponding change should be made 
in the quantity of superphosphate used to the load. At least 150 pounds 
of 20-per-cent superphosphate should be used to the acre a year as a mini- 
mum average over the period of the rotation. Since these soils are very 
low in native phosphorus, it is especially important that phosphorus be used 
regularly. ; 

If it is more convenient to use about 300 pounds of 20-per-cent super- 
phosphate at seeding time for corn and the same quantity for oats, that 
method of fertilizing the rotation also is satisfactory. 

Second year. Oats: a mixture of oats and barley may be preferred on the 
higher elevations. 

No treatment except liming as needed for clover, if full superphosphate 
treatment was used for corn. If only 300 pounds was used for corn, a 
similar quantity is needed for oats. 

Third year. Clover® and timothy:?° no treatment unless sufficient 
manure is available to permit of an application of about 8 loads to the acre. 

Fourth year. Timothy and other grasses and clover: ordinarily no 
treatment is needed, since timothy usually makes a good yield the first 
year after clover. | 

A long-lived or a perennial legume is needed in most meadow mixtures. 
Alfalfa serves this need on the well-drained soils that are sufficiently 
supplied with lime or on which an abundance of lime Has been applied. 
The successes that have been reported in southeastern New York from 
seeding ladino clover with grasses on productive soils that have sufficient 
lime, prompt the suggestion that ladino clover might be tried out in a 
modest way. In places, ladino has given a good yield for one or even 
two years after red clover has gone out. The seed of ladino clover is 
high in price, but small in size, so that a small quantity of seed goes 
a long way. 

On lands not so favorably located or less easily tilled owing to stones, 
rock ledges, or lack of good drainage, it is feasible to leave the land in 
grass for some additional years. When this is planned for, two things 
are essential: the application of 20-per-cent superphosphate up to the 
average of 150 pounds an acre a year, and frequent light applications of 
manure if legumes are not growing well. Eight loads to the acre, with 
50 or 60 pounds of 20-per-cent superphosphate to the load, put on every 
three years helps greatly in keeping timothy clean and productive. Since 
the manure spreader tears up the manure as it spreads it, the use of this 
implement gives best results in manuring meadows. This fertilizer 
treatment is inexpensive when returns are considered, and it improves the 
mineral balance of the resulting hay for feeding purposes. 

If the roots should be heaved badly it is better to plow up and reseed ; 
otherwise the yield will be seriously reduced. 

On all of the well-drained soils, alfalfa may well be sown in the meadow 

*For further information see Seventy-six Clover Questions Answered, by H. B. Hartwig, Cornell 
ext. bul. 210, 1931. Also, The Effect of Some Legumes on the Yields of Succeeding Crops, by T. L. 
Lyon, Cornell Univ. Agr. Exp. Sta., Bul. 447, 1925. 


l0Helpful details are given in Meadow Improvement Through Seeding, Fertilization, and Man- 
agement of Meadows, by A. F. Gustafson, Cornell ext. bul. 181, revised 1937. 
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mixture at a rate of at least 5 pounds to the acre, in addition to red clover. 
It is not likely to pay to seed any alfalfa on poorly drained soils or those 
underlain with hardpan or shale near the surface. 

Sometimes it may be desired to cut timothy beyond the fourth year of 
the rotation. If the grass contains little or no alfalfa or other legumes 
and if manure is not available, commercial nitrogen may be used to ad- 
vantage on some farms. This is more often true near cities or where hay 
is purchased regularly. Good thick stands of grass can be kept produc- 
tive by applying nitrogen or a complete fertilizer if insufficient phosphor- 
us was put on for the rotation before seeding the meadow mixture. An 
application of 200 pounds of nitrate of soda or 150 pounds of sulfate of 
ammonia or 100 pounds of uramon should prove exceedingly helpful for 
the meadow grasses. Similar, or even somewhat larger, quantities of 
nitrogen may be applied in other carriers of this element. 

Millet or sudan grass may be used in rotation 1 in place of corn. These 
crops seldom yield as much feed as corn does on good soils but they serve 
well as green feed or for hay. Under favorable soil conditions these 
annual hay crops thrive when fertilized as suggested for corn. 


Rotation 2. For areas where it is not desired to grow corn 


First year. Oats: lime as needed for clover and 400 to 500 

pounds of 20-per-cent superphosphate to the acre. 

Secoud year. Clover and timothy: no treatment. 

Third year. ‘Timothy and clover: no treatment. 

Fourth year. ‘Timothy: 8 loads of superphosphated manure to the 
acre, with 60 pounds of 20-per-cent superphosphate to the load. Repeat 
the manure-superphosphate treatment every three years, or every two, if 
the supply of manure is sufficient. The quantity of superphosphate to 
the load is adjusted so as to apply not less than an annual average of 
150 pounds a year to the acre for the rotation. 

On the Hudson lowland, fruit and vegetables should have first consid- 
eration in the section and on the soil types adapted to them, such as the 
Hoosic, Cossayuna, and associated Pittsfield and Claverack, and to a 
small degree the Hudson fine sandy loam. On well-drained soils in the 
fruit belt not occupied by fruit or vegetables, alfalfa should have first con- 
sideration. If there is sufficient acreage for a rotation, a good one is: 
first year, corn, second year, oats, and alfalfa following the oats, to con- 
tinue as long as it cuts good crops or until the land is needed for corn. 
Corn and oats may be treated as suggested for them in rotation 1. Not 
less than an average of 150 pounds of 20-per-cent superphosphate an 
acre a year should be used for alfalfa, since it feeds heavily on phos- 
phorus. 

The heavy Hudson types are better adapted for the production of hay 
and pasture grasses than for corn or small grain. Rotation 2 may be 
suitable under many conditions. Special attention should be given to 
the question of heaving of timothy. A good aftermath cover helps in 
reducing alternate freezing and thawing and consequent heaving. If 
this can be controlled, fairly long-term meadows of timothy are probably 
me best use of the Hudson and other heavy or somewhat poorly drained 
soils. 
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RECOMMENDED VARIETIES AND RATES OF SEEDING 


Corn. Cornell 29-3 is the best variety for silage on the highest eleva- 
tions and for grain on the medium elevations. West Branch Sweepstakes 1s 
a good variety for silage on the Hudson lowland and up to elevations of 
about 1200 feet in the hills, and Cornell 11 at higher elevations. Both West 
Branch and Cornell 11 do best on “strong land”. Both respond to the 
use of manure and superphosphate in southeastern New York. 

Spring grain. Cornellian and Llenroc oats are the varieties recom- 
mended. A common rate of seeding is 8 pecks to the acre, but on “strong” 
land or where a heavy application of manure was made for the preceding 
crop, a seeding of 6 pecks may stand up better and yield more grain, es- 
pecially in a wet season, than will an 8-peck seeding. Superphosphate ap- 
plied heavily direct for oats should help to reduce lodging and to improve 
yields, and at the same time materially benefit the meadow seeding. 

In situations where lodging is expected to be particularly serious, the 
Upright variety of oats is preferable to the others. 

Meadow seeding mixtures. Under average conditions as to depth of 
soil and drainage on the Dutchess, Pittsfield, Bernardstown, Stockbridge, 
Cossayuna, and other soils, a good rate of seeding is 6 pounds of red 
clover, 4 of alsike, and 8 pounds of timothy to the acre. The red-clover 
seed should be hardy, northern-grown, domestic. It may need inocula- 
tion before being sown. Lime as needed, according to test of the soil, 
should be applied and thoroughly mixed with the soil before seeding. 
The lime requirements shown in table 4 are suggestive Of the quantities 
likely to be needed for red clover. 

On the gravelly and other well-drained soils such as Pittsfield or 
Dover, Troy, Albia, Hoosic, Merrimac, Cossayuna, Schodack, Claverack, 
and Copake, after liming sufficiently for it, 6 pounds of variegated, 
inoculated alfalfa may well replace the alsike clover in the above mixture. 

On rather poorly drained areas that remain moist throughout the 
season, 6 to 8 pounds of alsike with 5 pounds each of timothy and redtop 
should produce fairly good hay. In time the timothy is likely to be 
displaced by redtop under these conditions. 

On the Hudson silty clay loam and silt loam which may be rather wet 
in the spring and which becomes bone-dry in periods of low summer 
rainfall, mammoth clover, 8-10 pounds, and timothy 8 pounds to the 
acre, should prove a good meadow mixture, particularly on the less pro- 
ductive areas. 

Alfalfa. The Hoosic, Cossayuna, Copake, Groton, Schodack, Otisville, 
Albia, Troy, Pittsfield or Dover, Merrimac, and Hinckley soils are gener- 
ally well adapted for the growth of alfalfa. The Hoosic loam, where it 
joins the Hudson soils, and parts of the Claverack do not possess the sub- 
soil drainage needed for alfalfa. Much of the ,Cossayuna, Pittsfield, and 
some of the Dutchess and other upland soils will carry alfalfa to good ad- 
vantage. With the exception of some areas of Pittsfield soil, all of these 
soils require some lime for alfalfa. If more than 1% tons is needed, the 
application should be divided, half being applied for the cultivated crop a 
year before plowing for alfalfa, and the remainder applied soon after plow- 
ing and stirred into the soil while preparing the seedbed for this crop. In 
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this way the acidity is reduced sufficiently for alfalfa by the time it is 
seeded. 

Ontario variegated and Grimm alfalfa may be expected to give best re- 
sults over a period of years. Fifteen pounds of well-inoculated seed to 
the acre usually gives a good stand of alfalfa. For farm feed, 10 to 12 
pounds of alfalfa, with 5 pounds of timothy in addition, gives good results. 
Alfalfa may be seeded in June or July in the northern part of this area 
on well-prepared comparatively weed-free land, or in Cornellian oats sown 
at the rate of 5 or 6 pecks to the acre. Removing the oats for hay where 
possible is beneficial to the alfalfa. In the southern counties, seeding in 
late July and early August gives good stands. 

Since alfalfa feeds heavily on phosphorus, this element should be sup- 
plied at a rate of not less than 150 pounds of 20-per-cent superphosphate 
to the acre a year, on the average, for the life of the stand. On soils well 
adapted for alfalfa, 400 to 600 pounds of 20-per-cent superphosphate to 
the acre at seeding time is a good application. The heavier rate usually 
produces more alfalfa than does the lighter one. 

Except where the soil has been manured consistently over a period of 
years, 100 pounds of muriate of potash at seeding time and repeated every 
two or three years afterward is good practice on the more gravelly soils 
such as Hoosic, Copake, Claverack, Merrimac, Hinckley, Groton, Schodack, 
Troy, Albia, and Otisville. 

Buckwheat. The acreage of buckwheat has declined markedly in recent 
years, the present acreage being unimportant. Buckwheat needs phos- 
phorus; ab. ut 150 pounds of 20-per-cent superphosphate to the acre is 
a good application. Manuring direct for buckwheat usually causes 
lodging. The crop occupies the same place that corn does in the rota- 
tion. Buckwheat needs 10 to 12 weeks from planting to maturity. The 
Japanese, common gray, and Silverhull varieties yield in the order stated. 
The usual rate of seeding is 4 or 5 pecks to the acre for Japanese, and 3 
pecks to the acre of the other varieties. Buckwheat does not control 
soil erosion as effectively on fairly steep slopes as do oats, meadow, or 
pasture, and is seldom a profitable crop. 

Soybeans. The Cayuga soybean can be of real service to southeastern 
New York dairymen. Under conditions favorable for it, it produces a 
goodly yield of beans, the meal of which is high in protein and in oil. 
The protein and oil in soybean meal are equal to or higher than in either 
cottonseed or linseed meal. When mixed with oats and corn and ground, 
soybeans supply the protein needed in dairy rations. 

Soybeans require the same seedbed and soil conditions as does corn, 
and liming approximately as for red clover. Soybeans are planted some 
days aiter corn-planting time, since they require a warm soil for germi- 
nation and growth. The Cayuga variety may be grown on the Hudson 
lowland and in favorable locations on the lower upland. The Black 
Eyebrow and Manchu may do even better than the Cayuga on the Hud- 
son lowland, but they need a growing season extending up to October 1. 
In table 1 are indicated the average date for the first killing frost and 
the earliest killing-frost date. These dates and the length of the growing 
season may determine the soybean variety to use. 

The Cayuga soybean is the one variety recommended for the higher 
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Figure 14. SLIPPING OF THE HUDSON CLAY (BACKGROUND) IN A COLUMBIA COUNTY 
PASTURE 


elevations at present in the central Hudson Valley. On clean land it is 
drilled solid; that is, all drill holes open, at the rate of 6 to 8 pecks to the 
acre. On weedy land, planting less seed in rows 28 inches apart and 
cultivating are probably better practices. Special pains should always 
be taken to have the seedbed reasonably free of weeds before seeding. 
The seed requires inoculation before planting. When drilled solid the 
beans may be cultivated with a weeder or a peg-toothed harrow during 
the hot dry part of the day, when the plants are tough and resistant to 
injury. 
PASTURES 


Much of southeastern New York is particularly well adapted for the 
production of grasses for hay, for silage, and for pasture. The best 
lands no doubt produce better grass than do poor soils. Yet the most 
productive soil must be kept for growing the crops in which the farmer 
makes large investment in labor, seed, and soil treatment. Some land that 
is somewhat too poorly drained, or somewhat steeply sloping, or badly 
washed, or naturally not particularly productive may be taken out of 
cultivation. Such land may be used for grass. With proper treatment, 
seeding, and management these soils may be expected to yield good re- 
turns as pasture. 

Like most crops, pasture grasses respond to good treatment. One or 
more legumes with the grasses are essential for good results. The pas- 
ture legumes, wild white clover, and ladino clover thrive on soils that 
are not very acid. On soils near or below a pH of 5.5, liming is essential 
for good growth of these legumes. They must make good growth, 
or they cannot supply the grasses with the nitrogen needed and the live- 
stock with the protein required. Liming approximately as needed for 
red clover is good for these pasture legumes. 

Legumes feed heavily on phosphorus, and without a plentiful supply 
of it they cannot make good growth. Applications of about 600 pounds 
an acre of 20-per-cent superphosphate repeated every four years are very 
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beneficial after liming. The lime and phosphorus are equally beneficial 
to the livestock that grazes on pastures so treated. oe 

A full discussion of pasture improvement and management is given in 
Cornell extension bulletin 393, by D. B. Johnstone-Wallace. _ 

In seeding pastures the mixture should include such perennial legumes 
as wild white or ladino clover and long-lived perennial grasses such as 
Kentucky and Canada bluegrass, and timothy, orchard grass, and peren- 
nial rye grass. 

Wild bird’s-foot trefoil is well established in the north central part of 
this area, particularly in Columbia and Albany Counties. Here the in- 
clusion of a small quantity of wild bird’s-foot trefoil seed appears to be 
well justified. Being a deep-rooting legume this plant does well even in 
droughty periods. 


SPECIAL MANAGEMENT RECOMMENDED FOR GRAVELLY SOILS 


The gravelly soils of southeastern New York include the Hoosic, Clave- 
rack, Copake, Troy, Albia, Merrimac, Schodack, Groton, and Otisville 
series. Much of the acreage of these soils is rather deficient in organic 
matter. This deficiency is especially marked in those areas which are 
growing orchard trees and which have been clean-cultivated over a con- 
siderable period of years, and also in those areas on which rye has been 
grown rather frequently. It is in the orchards on the coarser Hoosic 
soils in particular that this deficiency is showing its effect, owing to the 
inability of these soils to hold water (figure 6). 

Everything feasible should be done to keep up a supply of active or- 
ganic matter to aid these soils in holding water during periods of low 
summer rainfall. Such quantities of manure as are available should be 
applied to them, whether in orchard or other crops. 

In orchards it may be necessary to go to the expense of seeding cover 
crops to be worked into the soil as organic matter. Rye, or rye and 
vetch, may be sown early in October, allowed to grow throughout the 
fall and early spring, and worked into the soil with a disc harrow the 
following spring. The growth of the cover crop should be stopped 
early enough so as not to use moisture that should be conserved for the 
use of the trees. Owing to the openness of these gravelly soils, green, 
succulent, organic matter decays and disappears from them rapidly. 
Consequently, it is essential that organic matter be turned under every 
year on these soils. Such organic matter may be expected to be of real 
value to the trees over a period of years. 

If straw or other coarse material is available for a mulch under the 
trees, it is helpful in conserving moisture for the use of the trees. 

In the younger orchards with much open space between the trees, 
alfalfa might be planted, but its probable competition with the trees for 
moisture should not be overlooked. The requirements of alfalfa have 
been outlined. If absolutely needed for the livestock, one crop might be 
removed for hay. The other crop, however, should be cut and forked 
over under the trees, where there is no alfalfa growing, to serve as a 

Specific recommendations involving foreign seed cannot be made because of the present inter- 


national situation. Current recommendations may be obtained from county agricultural agents or 
from extension agronomists. 
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Ficure 15. PINES AT THE HUDSON CITY WATER RESERVOIR 


The pines bordering the far shore were planted to protect the soil against erosion, and are making 
good growth 


mulch and as a source of nitrogen for the trees. The first cutting should 
be used for mulching purposes, and the second for hay. This fits the 
needs of the trees, and, moreover, the second cutting is more desirable 
for feeding purposes. Sweet clover may serve the: same purpose in 
places. 

Fruit growers in the area are referred to Soils in Relation to Fruit Grow- 
ing in New York; Part VII, by L. P. Batjer and Joseph Oskamp (Cornell 
University Agricultural Experiment Station, Bulletin 627, 1935). 


FORESTS AS, A FARM CROP 


In the hill section, private, as well.as public reforestation, should be 
given serious attention. As the lands in pasture near the farm buildings 
are improved, the more distant and otherwise less accessible fields will not 
be needed unless the number of livestock on the farm is increased. The 
back fields, or those higher up, will be released by pasture improvement, 
and may be reforested. Information on tree planting, species, adapted to 
various soil conditions, source of planting stock, and information on wood- 
lot management may be obtained from county agricultural agents or from 
the extension foresters at the New York State College of Agriculture at 
Ithaca. 
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The southeastern New York area referred to in this publication is made 
up of Westchester, Putnam, Dutchess, Columbia, and Rensselaer Counties, 
and the southeastern part of Washington County on the east side of the 
Hudson River; and on the west side of the river, Rockland, nearly all of 
Orange, the southeastern part of Ulster, and the Hudson River bottom- 
land parts of Greene, Albany, and Saratoga Counties. This is shown on 
the map on the cover. 


CLIMATE 


The climate of southeastern New York varies rather widely. ‘Tempera- 
tures are affected by the elevations, which vary from sea level to as much 
as 2700 feet. Summers are of moderate length and relatively cool, and 
winters are relatively long and cold, particularly on the higher elevations 
at the north. ” 

The length of the frost-free period is 186 days at Middletown, 175 days 
at Troy, 174 at Albany, and 146 at Chatham. The relatively long frost- 


free period near the Hudson River is favorable for the a industry thas 


is located near it (table 1). 


TABLE 1. Averace KILLING-Frost Dates AT WEATHER BuREAU STATIONS IN 
SOUTHEASTERN NEW YORK* 


Latest frost in spring Earliest frost in fall Average 
Station ABV ie CNG ae ee ee a a ee eee | Teoctairer 
tion of period 


years | Earliest | Average| Latest | Earliest | Average] Latest Canes 


Bedford 1: i omer 425 34 | Apr. 2 | May 1 | May30 | Sept. 20 | Oct.13 | Oct. 29 166 

a1!) baer | ee ee aa 500 35 | Apr. 8 | Apr.28 | May 12 | Sept. 14 | Oct. 14 | Oct. 30 169 
Chiat NA boca ox 470 16 | Apr.16 | May 11 | May 27 | Sept.11} Oct. 4 | Oct. 26 146 
Greenwich........ 425 16 | Apr. 23 | May 13 | May 29 | Sept.15] Oct. 7 | Oct. 22 147 
PIMMSOR fe BIN sos wi 165 25 | Apr.11 | Apr. 29 | May 12 | Sept. 15 | Oct. 9 | Oct. 27 163 
Middletown....... 700 18 | Apr. 1 | Apr. 17 | May 12 | Sept. 22 | Oct.19 | Nov. 5 186 
Rhinebeck........ 215 10 | Apr.12 | May 3 | May 26 | Sept.11| Oct. 5 | Oct. 19 155 
ESOS pach bain 35 15 | Apr. 5 | Apr. 24 | May 11 | Sept.11 | Oct. 16 | Nov. 7 175 


*The climate of New York. By R. A. Mordoff. Cornell Univ. Agr. Exp. Sta. Bul. 444. 1934. 
* 


In general, the growing-season rainfall is ample for the production of 
good yields of the crops usually grown throughout the area. Detailed 
climatic data are given in The Climate of New York, by R. A. Mordoff 
(Bulletin 444 of this Experiment Station, 1934). (Table 2.) 


GENERAL TOPOGRAPHY AND DRAINAGE 


Southeastern New York consists of two principal topographic areas, 
the Hudson lowland and the foothill-and-mountain area (figure 1). The 
Hudson area consists of two divisions: (1) the first bottom of the Hudson 
River, the total area of which is very small; (2) the nearly level plain, 
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FIGURE 1. TACONIC MOUNTAINS 


The pasture and meadow in the foreground are on Bernardstown gravelly loam; the gently un- 
dulating land near the middle is Pittsfield soil. The notch in the skyline was cut by the creek which 
forms Copake Falls 


or the old Hudson River terrace. In general, its topography is flat, with 


some V-shaped valleys cut into it by small streams and by the larger 


ones that carry drainage across the Hudson area from the foothill lands. 
Even more important agriculturally, is the outwash gravel deposited by 
the larger streams, particularly in the counties on the east side of the 
Hudson River. In the southern part of the area, the Hudson lowland 


FIGURE 2. DUTCHESS SOILS 
Dutchess soils in the background with Cossayuna in the immediate foreground 
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FIGURE 3. COS: 


This fine young orchard is located on a rather steeply sloping hill of Cossayuna 
trees controls soil erosion and benefits the trees, and at the s 


disappears completely and the foothill area borders the river (figure 2). 

The flatter Part of the Hudson lowland is lacking in surface drainage. 
In many places, however, the smaller streams have cut into the clay 
deposit, and afford a good opportunity for surface water to run off. The 
surface drainage of the hill section is, in general, good to excessive 
(figure 3). 

The “hill section” is variable in topography, from the flat Hudson area 
to the mountains of more than 2000 feet in elevation. An extreme ele- 
vation of 2700 feet is reached at some points in the mountains. The area 
may be characterized as rolling, in the lower foothills, through rugged to 
mountainous in the higher areas. The agriculture of the upland proper is 
confined mainly to the rolling part of this section (figure 4). 


TRANSPORTATION FACILITIES 


Southeastern New York is well supplied with transportation facili- 
ties. Most important in the early days was the boat traffic on the Hudson 
River. More recently, the railroads have held first place in the movement 
of farm products to market and of supplies to the farm. At present, of 
equal, if not of greater, importance than rail traffic is that carried by 
trucks on the hard-surface roads. Of these, southeastern New York has 
a perfect network, including important trunk highways north and south 
on both sides of the Hudson River, and the important main roads east 
and west. Much farm produce is taken direct to market by truck over 
these roads. The Hudson River, however, is still functioning as an im- 
portant means of transportation of bulky products. 
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VELLY LOAM 


1, with rows of trees planted near the contour. The alfalfa between the young 
luces a fair yield of excellent hay. Dutchess soils in far background 


MARKETS 


Southeastern New York farms have at their very front door one of 
the best markets for farm products in America. The New York City 
area, with its population of 9,000,000; the Albany district, with 350,000 ; 

-and Boston and other cities are a potential market for far more of agri- 
cultural products than this area can possibly produce. 


General information that may prove helpful in connection with this 
bulletin is found in a number of publications of the Cornell Extension 
Service, of this Agricultural Experiment Station, and of the United States 
Department of Agriculture. 


Soil maps have been made of the entire area except Greene County. 
Reports of Orange, Saratoga, Washington, and Dutchess Counties, and 
the White Plains Area (Westchester, Putnam, and Rockland Counties) 
are out of print but may usually be consulted at the local county agricul- 
tural agent’s office and in libraries. Reports and soil maps of Columbia 
and Rensselaer Counties are available from Congressmen and county 
agents and from the Cornell University Agricultural Experiment Sta- 
tion. Ulster, Albany, and Schenectady Courities have been mapped, and 
Dutchess County was remapped recently. Reports and soil maps of 
these counties will become available later. The land-classification re- 
port for Rensselaer County is available (Experiment Station bulletin 
675, by R. S. Beck, 1937). The following publications of the New York 
State College of Agriculture and of the Cornell University Agricultural 
Experiment Station contain valuable additional information: 
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Soils in relation to fruit growing in New York. Part VII. Tree behavior on impor- 
tant soil profiles in the Kinderhook, Germantown, and Red Hook areas in Colum- 
bia and Dutchess Counties. By L. P. Batjer and Joseph Oskamp. Exp. Sta. bul. 
627." 11935: 


Soils in relation to fruit growing in New York. Part XI. The organic-matter_con- 
tent of New York orchard soils in relation to orchard performance. By Ralph 
W. Cummings. Exp. Sta. bul. 672. 1937. 


Liming New York soils. By A. F. Gustafson. Cornell ext. bul. 78. Reprinted 1940. 


Meadow improvement through seeding, fertilization, and management. By A. F. Gus- 
tafson. Cornell ext. bul. 181. Reprinted 1937. 


Drainage, plowing, and seedbed preparation. By A. F. Gustafson. Cornell ext. bul. 
183. Reprinted 1938. 


Pasture improvement and management. By D. B. Johnstone-Wallace. Cornell ext. 
bul. 393. 1938. 


The control of soil erosion in New York. By A. F. Gustafson. Cornell ext. bul. 438. 
1940. 


Publications dealing with problems of fruit and vegetable production are available 
from the county agent and from the New York State College of Agriculture. 


AGRICULTURE 


The agriculture of southeastern New York, as shown in table 2, is pre- 
dominately dairying, fruit-growing, poultry-raising, and vegetable pro- 
duction. Most of the forage for dairy cows, except near New York City, 
is produced in the area. A large share of the grain fed to cows and poul- 
try, however, is shipped in from the Midwest. 

The potato acreage has dropped materially during recent years but the 
combined acreage of sweet corn, tomatoes, and other vegetables is greater 
than the loss in acreage of potatoes. 

Columbia County is fairly representative of the mid-Hudson fruit sec- 
tion (figures 5 and 6). In this county the number of apple and cherry 
trees more than doubled from 1900 to 1935; the number of peach trees 
is five times as great; pear trees more than three times; and grapevines 


Figure 4. COSSAYUNA AND NASSAU SOILS WEST OF RAMERTOWN, RENSSELAER COUNTY 
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three times; but the number of plum trees decreased from 1900 to 1935. 
From the number of fruit trees not of bearing age in 1935, it appears 
that some of the trees that were winterkilled in February, 1934, have 
already been replaced by young trees (table 3). 


TABLE 38. ACREAGE OF Crops AND NUMBERS OF LIVESTOCK IN COUNTIES OF SOUTH- 
. EASTERN NEW YorkK* 


Items Columbia | Dutchess Orange | Rensselaer Ulster Washington 
1. Hay, all kinds (acres)....... 64,560 77,858 99,864 74,276 54,672 110,723 
2. Timothy, timothy and clov- 
er, and clover (acres)..... 48,989 46,426 49,874 56,251 39,260 99,164 
Gm Aale: (SCLES) oc: ea oe cans 3,446 4,744 4,344 1,650 1,013 2,651 
plowable and oth- 
4. Pasture er (acres)...... 75,861 105,302 108,109 66,719 60,259 144,751 
woodland (acres). 14,567 14,347 16,825 23,709 20,460 41,173 
5. Small grains for hay (acres). 317 1,121 4,072 243 752 650 
6. Annual legumes (acres)..... 46 178 44 10 77 110 
7. Corn, field, all purposes 
FOCTES oie oak es oie wane 13,944 17,208 14,437 13,104 10,466 23,252 
Saw heat (acres) 4 ...0 20 Seek os 450 1,068 694 227 1,540 194 
9. Oats and mixed grain (acres) 8,665 9,923 3,351 2,444 4,830 17,464 
IOs Barley. (acres) ©. 320... cc 62 PAO Wy Enea a8 38 65 355 
Pie yelacres)< a. uss me owes 2,452 585 218 1,535 380 915 
12. Potatoes (acres) 5.06 css 1,394 1,491 1,867 4,439 1,334 5,529 
13. Vegetables (acres)......... 717 1,033 7,056 2,694 3,488 363 
14. Sweet corn (acres)......... 2,980 849 1,221 1,504 1,445 155 
15. Tomatoes (acres).......... 229 208 304 182 1,078 22 
16. Strawberries (acres)........ 258 155 104 165 310 64 
t7cApples (trees) 2 ois. acs a oad 655,622 431,273 257,583 112,245 555,503 71,487 
18. Cherries'(trees) ...........0. 132,834 1 Sy pride 30,793 4,322 52,188 3,545 
19m Peaches) (trees) ic.as see; 63,099 46,432 144,690 10,127 128,561 434 
SUE CALS (ET O68) Foe ve ak ces 232,735 39,911 41,866 19,292 129,018 1,396 
Sie Pcie (LCOS) os ce cee ces 10,686 4,526 3,699 2,527 11,929 2,872 
ae Grnpes (VINES) 605 2 aa cols im 1,110,318 459,472 450,233 35,956 /|2,719,810 3,974 
23. Horses and mules (number) 4,215 4,558 5,715 4,599 4,364 6,271 
24. Cattle, total (number) ..... 23,090 35,590 50,912 26,059 23,454 45,529 
25. Cows{number)...:...../.. 15,079 21,159 39,044 18,164 15,733 33,054 
26. Swine (number)........... 2,105 3,721 2,502 2,281 2,133 2,516 
27. Sheep and goats (number).. T,020 3,594 1,052 7,779 1,935 12,484 
28. Chickens (number)........ 160,970 217,071 383,183 209,064 452,307 174,773 


*U.S. Census of Agr.: 1935, New York. Crop acreages for 1934; numbers of livestock, April 1, 1935. 


FIGURE US HOOSIC AND HUDSON SOILS 
The apple orchard at the right is sacgely on Hoosic gravelly fine sandy loam. The flat area run- 


ning the length of the view is the general Hudson lowland with its Hudson soils 
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FIGURE 6. GRAVEL UNDER HOOSIC GRAVELLY LOAM 


The separation into layers of different-sized gravel is clearly evident. The Hoosic soils owe 
their perfect underdrainage to this gravel substratum 


A slight drop has occurred in the number of milk cows. The outstand- 
ing change in number of livestock has been the drop in the number of 
horses, swine, and sheep. 

Orange County is representative of the agriculture on the west side 
of the Hudson River. A slight falling off has taken place in the acreage 
of hay. A notable increase has occurred, however, in the acreage of both 
clover and alfalfa. The acreage of potatoes has fallen off very marked- 
ly, but that of vegetables has increased; in fact, it doubled from 1924 to 
1934. As representative of individual vegetables, both tomatoes and 
sweet corn have doubled during the 1924-34 period. 

Fruit production in Orange County, as indicated by the number of 
trees, has changed greatly in recent years. The number of apple and 
cherry trees and of grapevines more than doubled during the 25 years 
from 1910 to 1935. During this period, the number of peach, pear, and 
plum trees, however, dropped below half of the number reported in 1910. 
The most severe drop is in the number of plum trees. 

The livestock situation in Orange County is similar to that in Colum- 
bia, and is representative of that in the area, except that urbanization 
has proceeded more rapidly and much further in the more southerly 
part of this area. 

The number of milking cows was nearly one-sixth less in 1935 than 
in 1910. The total production of milk, however, is being maintained, 
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FIGURE 7. COPAKE GRAVELLY LOAM, IN THE VALLEY 


Corn stubble on Pittsfield stony loam in immediate foreground; alfalfa at left. Shelf in left 
background also Pittsfield stony loam. Rough stony land at extreme left and right in background 


The number of horses, sheep, and swine has dropped rapidly, but the 
number of chickens has undergone a considerable increase during this 
period. As in Columbia County these shifts in the agriculture of Orange 
County are all favorable and dictated by price relationships of the prod- 
ucts of these farms, and by the cost of the necessary supplies. 

The changes are from the production of livestock feed to food for 
man. The best use of the more productive, more easily accessible agri- 
cultural soils is for the growing of crops for human consumption on an 
increasing proportion of the suitable acreage. 

The less productive, less accessible, less easily tilled lands will be used 
for producing hay and pasture for dairy cows. The land still lower 
in the productivity scale and less accessible will be reforested with or 
without man’s assistance. 

An increase in the use of land for non-farm or rural residences is likely 
to take place on all soils and on all kinds of land in southeastern New 
York. The least accessible, if used, may well be taken up for summer 
homes and camps. Should any large share of the population have in- 
creasing leisure, a considerable acreage of land may be used to good 
advantage for recreation. 


THE SOILS OF SOUTHEASTERN NEW YORK 


Composition. All of the chemical elements needed for plant growth are 
probably present in all soils (figures 7, 8, and 9). Usually, however, one 
or two elements are present in such small quantities or in such unavail- 
able form that crops are unable to obtain enough of them for satisfac- 
tory growth. The elements most commonly deficient are nitrogen and 
phosphorus, and sometimes potassium, sulfur, calcium, and magnesium. 
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FIGURE 8. ALFALFA ON PITTSFIELD STONY LOAM 
This third growth of alfalfa is equivalent to more than a ton of hay to the acre 


FIGURE 9. VIEW OVER GALLATINVILLE 


Gravel pit in center, and to the left_and right of it, Otisville gravelly loam. Dutchess in fore 
ground and extreme background, with Bernardstown on lower slope beyond gravel pit 
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The surface 8 inches of loams, silt loams, and clay loams over an acre 
weighs about 2,500,000 pounds. The composition of soils collected in 
Columbia, Orange, and Dutchess Countiés is given in table 4. 


TABLE 4 Composition or Sous 1s SOUTHEASTERN New Yorx* 


Piant-nutrient elements in the soil (pounds in 2,500,000 dry basis) 


Soils and county where 
: ; M 
sarnple was taken in Nitro- | Phos- Potas- Sulfur | Calcium ag- 


| LEO. . phorus sium nesium 
Cosayuna gravely loamt 45,500 925 | 5,750 | 17,000 
Chumbie 71)t 49,000 800 3,250 | 18,500 
| 73,500 1,750 1.750 | 26,750 
Hudwon sity Jay warn 60,000 1,525 3,250 | 21,500 
CAumbia (72) ; 84,250 925 3,500 32,500 
| 87,759 825 | 320,750 | 39,000 
Hudson silty day loam§ | i Bf 
Cambie (G2)t 82,000 475 3,500 | 30,250 
82,500 475 5,500 | 34,750 
Merrimac gravelly sandy loam | 32,250 1,225 3,250 | 17,000 
Deteness (B2)t 48,750 450 3,000 | 25,250 
51,750 500 3,000 | 27,500 


Pittsiild gravelly loam|| 3,27: 10,500 
Dutchess aye 73,250 2 ADO Apa 24,500 


, 3,075 21,500 32,500 
55,250 3,175 18,750 29,750 
64,000 2 ADE: 17,500 49,250 
26,750 2,600 4,500 11,000 
33,250 2,175 4,500 13,500 
38,750 1425 6,500 14,500 
39,000 675 6,000 16,500 
50,750 375 4,250 20,750 
59,500 9, 24,250 


- 


0am. 
tion number from bul. 513 of this Station. 
ene Song ty sag 

j ast Dover loam in Dutchess County. 


Because these are all virgin timber soils, the quantities of nitrogen 
and phosphorus in them are higher than may be expected in most field 
soils that have been cropped for a century or more, unless goodly appli- 
cations of fertilizer and manure have been made. 

With but one or two exceptions, the supply of phosphorus is low; and, 
without exception, applications of materials carrying this element may 
be expected to increase yields. Potassium appears to be present in 


abundance, but in some soils it may not be available to plants in sufficient: 


quantities for good growth of some crops, particularly in the sandy and 
gravelly soils. Some samples, notably the second of the Dutchess silt 
loam, are unusually low in sulfur. This element may be supplied in 
manure and superphosphate or in sulfate of ammonia, or in mixed fer- 
tilizers containing these materials. All of the surface soils represented 
in table 4, except the Gloucester and Pittsfield soils, appear to be ab- 
normally low in calcium, and in need of additions of it for best growth 


of crops, especially of legumes. 


/ 


hl 


CHARACTERISTICS AND Crop ADAPT 


eee nnn aan 


Soil series 


Pe Be Soe wee ee 
Adirondack... ......+.- Stony sandy loam 
Agawam......s-sse0- Loamy fine sand 
Wiis skis 5 kes het Gravelly loam 
AVG Ses a eee Shale loam 

Pate eatin: eee URC a Gravelly silt loam 
Barbour ein«s se gene: Silt loam 

PaeHet ie e r pran tae «| Silt loam 
Bernardston..........- Gravelly loam 
Boyrtony hee Gravelly silt loam 
Glatltonmwe see Stony loam 
Chenanwo.: s/s es ovis Gravelly loam 
@laverackoe eimai Fine sandy loam 


Loam 
Fine sandy loam 


tiie ee a teed, LS e ve. 818 Nee 
See oma, (eh as bk, (6 TAA es 


oam 
TIS. (a aeaeaderss Gravelly loam 


Gravelly sandy loam 
ae aaa ee ates STR Loam 
Lae ere setae een Silt loam 


Seen ra. .6 pp Lew em al Be On lh ge 


lg ie Mei aa peer Silt loam 
8 hal POE aL ae Stony loam 


Gravelly loam 
Gravelly loam 


Ca oe kikecky Satie Mare Silt loam 
pe Sie Vee Anan eink Silty clay loam 
ee tee ee Loam 
Boe we inter ies Stony loam 
Gravelly loam 


Sandy loam 
Stony loam 
Sandy loam 
Silt loam 
Stony loam 

Tote aoe haa eee eer h or | Gravelly loam 


alae Stee aan ee Silty clay loam 
Silty clay loam 
Slate loam 
Silty clay loam 
Witt Silty clay loam 
|) Merrimac.........---+> Gravelly loam 
| Middlebury.......-+-- Silt loam 
1 | INAGSS Ty awv oceans Sa Shale loam 
" (| Ondawa.« «ki estdienes Silt loam 
aH POPGHO Meas Pe rein Silt loam 
ii ObIS Ville piece tween Sat es Gravelly sandy loam 
Hit 
Y i Sgt Ce a Oe ey ere ee a ee 
Wri Pittsfield..........-+%: Stony loam 
Al Pod Unk Rees ot Silt loam 
ki POyY@ON is scenes ys Silty clay loam 
ai 
1 \ Rhinebetk 4 icichens < 23 Loam 
Seg Silt loam 
i |Scarboro.........6 +++: Loam 
i SGHGGRGIE: «iis xen owe Gravelly fine sandy loam 
pit SGHONATIG, vice ts cum e Silty clay loam 
Heotockbridge.......... Loam 
i SUCGOT sk xud 4 cu OAK ARAL ROR ee es 
i" Pree s uc. a ee Silt loam 
y | LYOU CY yates tone Se Gravelly loam 
Tianiekanbole £5 ats Re Gravelly loam 
M } th ye ery ee Silt loam 
i | Vergennes PS Ck Clay 
| WIL: ae, a Mees ett: Silt loam 
| Wethersfield Vt AA AORN OTS Fine sandy loam 
i PW Dita tas 204 4 mee Stony loam 
Woodbridge 5 NG nates Stony loam 


A Py \ aes es ee ee 
 —— — 
9 ee SSS 
: 


Yu} 
| Adapted for fruits in the fruit zone. 


Important or main type 


Position 


Upland 
Terraces 
Upland 
Upland 
Upland 


First bottom 
First bottom 
Upland 
Upland 


Upland 
Terraces 
Terraces 
Upland 
Terraces 
Terraces 
Upland 


Upland 
Upland 
Upland 


First bottom 
Upland 


Upland 
Terraces 


First bottom 
Terraces 
Upland 
Upland 
Upland 


Terraces 
Upland 
Upland 

First bottom 
Upland 
Terraces 
Terraces 


Terraces 


Upland 
Terraces 
Upland 
Terraces 
Terraces 


Upland 


First bottom 
Terraces 
Upland 


Upland 
Upland 

First bottom 
Terraces 


Terraces 


First bottom 
Terraces 
Upland 
Upland 
Upland 
Upland 


First bottom 
Upland 
Terraces 
Terraces 


Terraces 


First bottom 
Upland 
Upland 
Upland 


Topography 


Mountainous 

Flat to undulating 
Rolling 

Rolling 

Rolling 


Flat 

Flat 

Rolling 

Flat to undulating 


Rolling 
Flat 
Flat 
Flat 
Flat 
Flat 
Rolling 


Hummocky 
Undulating to rolling 
Rolling 


Flat 
Rolling 


Usually flat 
Flat to undulating 


Flat 

Flat 
Rolling 
Rolling 
Hummocky 


Flat 
Rolling 
Hummocky 


Rolling 

Flat 

Flat to depressions 
Flat to undulating 
Flat 


Rolling 


Flat 
Flat 
Hummocky 


Flat to undulating 
Undulating to rolling 
Flat to undulating 
Flat 


Flat to undulating 


Flat 

Flat 

Hummocky 
Undulating to flat 
Rolling 

Flat 


Flat 
Rolling 
Flat 
Flat 


Flat 


Flat 

Rolling 

Flat to depressions 
Rolling 


Soil 


Brown 

Brown 
Gray-brown 
Gray-brown 
Pinkish brown 


Reddish brow: 
Reddish brow1 
Dark brown 
Dark brown 


Brown-gray 
Gray-brown 
Brown 

Black 

Light brown 
Brown 

Dark grayish 1 


Gray 
Brown 
Gray-brown 


Dark 
Gray-brown 


Dark brown 
Brown 


Dark brown 
Dark brown 
Brown 
Dark gray 
Gray 


Reddish brow: 
Gray 

Brown 

Gray 

Brown 

Brown 
Gray-brown 


Dark gray 


Gray 

Dark gray 
Gray 

Brown 
Grayish brow1 


Gray 


Grayish brow: 
Dark brown 
Grayish brow: 


Black 

Dark brown 
Grayish brow! 
Dark brown 


Brown 


Dark 

Dark brown 
Grayish brow: 
Light brown 
Brown 

Brown 


Brown 

Brown 
Reddish brow 
Dark brown 


Dark gray 


Dark brown 
Grayish brow 
Dark brown 
Brown 


*Some soils not listed may be given in the forthcoming Dutchess County report. 
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SOUTHEASTERN NEw YorkK SoILs* 


Subsoil 


sht brown 
zht brown 
‘llowish 
uish gray 
ownish 


own 


ay 
‘llowish 
uish gray 


ay 
llowish brown 
ayish 

irk gray 
‘llowish brown 
sht brown 
‘low 


lowish brown 


-ddish brown 
cht brown 


‘ayish brown 
‘ayish brown 


sht brown 
sht brown 


own 
ottled gray 
sht brown 
llowish 
own 


own 

xht brown 

sht brown 
ottled gray 
llowish brown 
xht brown 

ay 


ottled gray 


sht brown 
ottled gray 
zht gray 
sht brown 
ottled gray 


llowish 


ayish 
own 
own 


ottled gray 
ive drab 
ayish 
ddish 


ottled brown 


ive gray 
ottled gray 
jlowish 
ikish 
llowish 
ottled gray 


sht brown 
llowish 
own 


ddish 
ay-brown 
llowish brown 


Drainage 


Good 
Well-drained 
Imperfect 
Poor—imperfect 
Imperfect 


Good 

Poorly drained 
Well-drained 
Imperfect 


Well-drained 
Well-drained 
Fair 

Poorly drained 
Well-drained 
Well-drained 
Well-drained 


Excessively drained 
Good 
Well-drained 


Imperfect 
Well-drained 


Good 
Well-drained 


Good 

Poorly drained 
Well-drained 
Well-drained 
Well-drained 


Good drainage 
Well-drained 
Well-drained 
Poorly drained 
Well-drained 
Well-drained | 
Imperfectly drained 


Poorly drained 


Well-drained _ 
Imperfectly drained 
Poorly drained 
Well-drained 
Imperfectly drained 


Well-drained 


Fair to good 
Well-drained 
Excessively drained 


Imperfectly drained 
Well-drained 
Imperfectly drained 
Poorly drained 


Imperfectly drained 


Poorly drained 


Well-drained 
Well-drained 
Well-drained 
Poor 


Imperfectly drained 


Poorly drained 
Well-drained 
Poorly drained 
Well-drained 


Reaction 


Acid 
Acid 
Calcareous (mildly) 
Acid 
Calcareous (mildly) 


Acid 
Acid 
Acid 
Calcareous (mildly) 


Calcareous (mildly) 
Calcareous 

Acid 

Calcareous (mildly) 
Calcareous (mildly) 


Acid 
Calcareous 
Acid 


Calcareous 
Acid 


Calcareous 
Calcareous 


Calcareous 
Acid 
Acid 
Calcareous 
Calcareous 


Acid 
Acid 
Acid 
Acid 
Acid 
Acid 
Calcareous 


Calcareous 


Acid 
Calcareous 
Acid 
Acid 
Acid 


Acid 


Acid 
Calcareous (mildly) 
Acid 


Acid 

Calcareous (mildly) 
Acid 

Calcareous 


Calcareous 


Calcareous (mildly) 
Acid 

Calcareous (mildly) 
Calcareous 
Calcareous 

Acid 


Acid : 
Calcareous (mildly) 
Acid 

Calcareous 


Calcareous 
Acid 
Acid 
Acid 
Acid 


Crop adaptations 


Forest 

Hay, pasture, forest, corn, oats 
Hay, pasture, corn, oats 

Hay, pasture, forest 

Pasture, forest 


Corn, oats, hay, pasture 

Hay, pasture 

Grass, and alsike for hay, oats, pasture 
Corn, oats, hay, pasture, some cabbage 


Pasture, hay, feed crops 

Corn, oats, hay, alfalfat 

Fruits, vegetables, feed cropsf 

Hay, pasture, corn, oats 

Pasture, fruits, corn, potatoes, wheatt 
Alfalfa, corn, potatoes, oatst 

Fruit, vegetables, feed cropst 


Alfalfa, clover, corn, oatst 
Alfalfa, clover, corn, oats, hayt 
Corn, oats, clover, potatoes, hayt 


Pasture, some hay 
Pasture, hay, feed crops 


Alfalfa, hay, oats, pasture 
Same as Hoosict 


Pasture, hay, feed crops 

Hay, pasture, corn, oats 

Hay, pasture, forest 

Pasture, forest 

Alfalfa, clover, feed crops, fruitt 


Alfalfa, clover, feed cropst 

Hay, pasture, corn, oats, potatoes, forest 
Alfalfa, clover, wheat, corn, oats, potatoes 
Pasture, some hay 

Corn, oats, hay, alfalfa 

Alfalfa, fruit, corn, potatoes, wheatt 
Corn, oats, clover, pasture, some fruitt 


Pasture, hay, some corn, oats 


Corn, oats, hay, pasture 
Pasture, hay, corn, oats 
Pasture, hay 

Alfalfa, clover, corn, oats 
Pasture, hay 


Corn, oats, alfalfa, hay, wheat 


Pasture, hay 
Corn, oats, hay, pasture ; 
Alfalfa, clover, corn, oats, fruitt 


Hay, oats, corn, pasture 

Alfalfa, clover, corn, oats, hay, fruitt 
Pasture, hay, corn, oats 

Pasture, hay 


Corn, oats, hay, pasture 


Pasture, hay, corn, oats 

Corn, oats, hay, pasture 
Alfalfa, clover, corn, oats, fruitT 
Corn, oats, clover, hay 

Corn, oats, hay, clover, alfalfa 
Hay, pasture, corn, oats 


Corn, oats, hay, pasture, clover 
Corn, oats, hay, pasture, alfalfat 
Alfalfa, corn, oats, clover, wheat 
Pasture, hay 


Hay, pasture, clover, corn 


Pasture, hay 

Corn, oats, clover, alfalfat 
Pasture, forest 

Pasture, hay, corn, oats 


BULLETIN 746 


16 


ee 
KBIWOOLNOUNS- 


‘N O LTIWWH 


MYOA MAN NYALSVAHLNOS AO dVW TIOS GAZITVAANAD ‘OT AANDIYA 


pun} huoys ybnoy 


er La 
STIOS SNOINVITAZDSIW 
(QUI}D|D) SUDO] IIs daag 


oz ' C7) 


«: ean “P e a8 ° 
SIIOS Waltodelonia= \gaieiee 


Suipo| Apo pup }Is Aavay ae 
sjios hpups pautnip jjam daeq Ea 


SIlOS JOVANI L 
Suipo| huocys ysippay ZZ 
supo| huojzs AA 


SLUDO| IIS PSUIDIP |jemM =a 


SNOSIDIIVD - UON 


SWDO| PAUIDAP ||9M ‘MO||DYUCS WA 


SWDO| A UOLG 


SsluDO] paulDsp |jam‘deaq sees 


(yINes puv UjsoU sebpi4) AT PR or Ny (| ea 


CSHiport DoevcTrbasD torn 


SoIL AND FIELD-CRop MANAGEMENT, SOUTHEASTERN New York 17 


18 BULLETIN 746 


The: characteristics and crop adaptations of the soils of southeastern 
New York are given in the tabulation on pages 14 and 15. Except for 
the final column, this was prepared by F. B. Howe, who is in charge of 
the state soil survey. 


THE LIME NEEDS OF SOUTHEASTERN NEW YORK SOILS 

The need of red clover for lime varies considerably for the different 
soil types in the area. According to table 4, some of the soils contain 
considerable lime while others are low in calcium and magnesium. When 
soil is low in lime it is undoubtedly rather acid, and consequently in need 
of liming for good growth of clover. + 

The study of the soils in preparation for the writing of this bulletin 
included the collection of many samples representing the important soils 
of this area. These soils were taken to the laboratory at Ithaca, dried, 


TABLE 5. Hyprocen-Ion CoNcENTRATION, pH, AND EsTIMATED LIME REQUIREMENT 
For Rep CLOVER OF SOILS IN SOUTHEASTERN NEW YorRK 


: * Range in lime re- 
’ Range innit quirement for red 
Soil clover (tons per 
Surfacet Subsoilf acre) § 

Poalaie SEA VOUT LOUILS acc cv a 2 vk Su ret avec kl EL a 5.5 5.2 34 
PS SHGVONORIIN tc Uirs a % vc SB nik MBN Rs ME REC ee 4.9 4.3 1% 
ADS STAVE SIC IORI: 5 yd chs dn bes clack «aa Dee aah eae 4.8 4.9 1% 
Bernatdstown grawelly loam... .i.i i. ds ook 0 a4 k AM OKs 8 5.2-5.3 5.4-6.9 1 
IFOVULOM BTAVGLLY SUMABATH 9.20% sk sain. « CET bE eR ke 5.1-5.2 4.7-5.7 1 
GISVerack Rie sahdy loam... Pecan kicdacce meee x 5.8-6.0 5.4-5.8 4-4 
COnU KO IGE ccs Ue vis deg. PETS 0's URINE prctae ocuwicee te 5.0-5.8 5.0-6.6 -1 
Cassa yuna gTavellgoam, ....d oe ee. vertetne vic oe ok 4.7-5.9 5.1-7.1 4-1 

Ulvers Rtavelly loam... i... aceeten Re eee ce Lares 4.8 6.3 14% 
ADOVER 1081 nk x's Mens sc SHOR hy, eee ee 5.0-7.8 5.1-8.5 None-1 
AP UCCMEOR LOGIN 5 cack, sos VRE + SRM ae AEG vo ny ck er ee 4.9-5.6 5.1-6.0 34-114 
RETRO MORN Ab Mog a) sin RIE CT ce Cost 8 Salus Soc eae x cA cee 5.5-6.4 5.9-6.6 44-1 
RIGIDLY IR Y AOU LIES S seca hs Orv we ales 's A'S ok ws seb tele en 6.5 y None 
CSLOUGEu rer sbi y 1ORTT cx SIN Matt icde vc ck. k cck wk Scknck cate aiRes 5.0-5.4 5.4-5.8 34-1 
CFI UOwEteT 111e SANUY LOGI cies Fb bcm d Gao apatawk Ron 4.7-4.8 4.8-5.0 14-1% 
CAPO TAVGLLY [ORCA Lee Nc wok evel nae Eka K Geb oad 5.1-5.7 5.3-6.3 34-1 
REGION GUT O AOR Stata tree 5 wiackk ¢ we Okw ace a Kbcatc 4.7-4.9 5.1-5.2 "1 -1\% 
PAM MeV MOURIA os ks ON RAK cave nek Kahne §.1 5.6 I 
Hoosic fine sandy loamand loam.............ccceccuucs 4.7-6.1 5.1-7.4 %-1 
Baal MYR VOI LGRTIIS v6 ffi k wcuivicA a Phe Come bas eek cee 5.0-6.0 5.3-6.0 4-1 
Pati BIG WMG CIM TOUTS... «ees cards Cas eee eld ie 4.7-6.1 5.0-8.0 le-1 
EAVINRSUGE BEY CINV IGRI 6. fois sack vba chev ha wens 5.6-6.4 7.5-8.4 None-% 
LIOORU BUCY MEY AOL sit 5a kin kak Rhee eR Ga cle dow ee 6.7 8.2 one 
INIAUSHEOI BULLY DIAS ORIN ©. vo csw din eae why vies Gah c bk ceux 5.5-5.9 6.8-8.2 6-1 
WIGTTUIMO STA VOLUY TORE 05 os oss ose has ov eA Ae oe oka cm 4.8-5.4 5.7 1 -1i4% 
ANEGMCHAE ews We SIAN 5 G5'4 3 4:4. sie tilde cv ce uals Gal 5.8-6.2 i © Sia: | ares See 
EV Gaee MUNG LORE mina e044 55046 se Kaisa Shae, eke EN oad 5.1-5.5 4.8 3-1 
nae wae 1oGm and Gut (amie is. sca cdsws igs cman Caan nie 5.2-7.0 5.3-8.0 None-1 
PrsrepaILU ACAI. CCL GAN vk EW ie tw bach ate Kh ec eRe. 7.3 6.4 None 
RPB VG BEA VOLIY TONG 1 lok Cm hs KAN NOES SWLA REA OS c 5.1-7.3 4.9-7.7 -1 
SA RteHe a CORT eS vie WON ANS EA CEN ARSED ENR 4k Aw 5.0-7.8 5.1-8.5 None-1 
SAME REE UO MIB EE Distasi Sm WK SAN SRA ER ee hes HONE leds & 6.9 6.8 None-1 
CANE SURM CUR Y BOUT. Lion On WEA W Ee wee KR Mla Che. 5.7-6.5 6.3-6.6 None-1%4 
DONOURGM OTUVOUY LOB... 6.606 evans hen cdeee sande ccce 4.7-4.9 5.0—5.4 
DUIS MORI AN TAD. Oa hie WA bes cnten.c owes kkemlce 5.0-7.5 5.1-8.3 None-% 
ey GER VOUe SUMMEL. & u's Cicsees es Gh PE Maha edek Kim Cake 5.2 5.6 34 
NASIIRTIOME SOMES LOK ik eG 66.04 A AN Oia COL. & veel 5.2-5.5 5.6-8.4 1 -1% 
Renta ORO B LOUIN eo a wi cua a te CHAR ER Aleem 5 bX Ala chon 4.9-5.5 4.8 34-114 
Weathersfield fine sandy loam. ............cccccccuces. 4.6—5.2 4.5-4.6 1% 
WV OGUUKIGRW WERVGUY 1OBIT 6 nc< os ad kd wa Wau WORE eR AM 4.7-5.3 5.1-5.3 1 -1% 


a = 

*Hydrogen-ion concentration, or pH, is the degree of acidity of the soil. A soil with a pH of 7.0 is 
neutral, while a pH figure of 7.5 is alkaline, and one of 5.5 is acid. 

TSurface soil about 0-6 inches. 

{tSubsoil, 18-24 inches. 

§Expressed as tons of high-grade finely ground limestone to the acre. Lime re uirement is estimated by 
ie of the potassium thiocyanate test by comparing with ‘‘standard” soils whose lime requirement is 

nown. 
||Mapped Dover in Dutchess and Washington Counties and in the White Plains Area. 
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FiGuRE 11. EROSION CAUSED BY CONCENTRATION OF WATER ON SLOPE ABOVE PLANTED TO 
POTATOES (RENSSELAER COUNTY ) 


Water collected by the potato rows down the moderate slope caused the gullies across the corn. 
The small growth of the corn near the gullies indicates that the surface soil has been washed away 


prepared, and tested for hydrogen-ion concentration and for lime re- 
quirement for clover. The data on pH given in table 5 may be useful to 
erowers of cabbage, potatoes, and other vegetables. 

In this table are shown variations in lime requirement and pH within 
a soil type, but usually there is fairly good uniformity. Some variation 
may be explained by differences in treatment of the soil because these 
samples were collected from actively-farmed fields in so far as possible. 
Lime requirements of less than one-half ton are given to complete the 
picture of relationship between pH and lime requirement, but it is not 
intended to recommend that less than one-half ton be applied for clover. 
Where less than one-half ton is required, the deficiency may be taken 
care of by somewhat heavier than usual use of superphosphate and by 
top-dressing the new seeding with manure. 

In table 5 is given the approximate lime requirement for clover on certain 
soil types ; however, ordinary variations in soils should not be overlooked. 
The soils of different fields should be sampled and tested for lime re- 
quirement for red clover. Sampling to determine the adaptability of a 
soil for alfalfa and testing the samples for lime requirement for this crop 
are essential.t 


SOIL EROSION IN SOUTHEASTERN NEW YORK 


The surface soil is the first to be lost by washing, or erosion.* Since 
this soil layer is the richest in organic matter and plant nutrients, its 


1The county agricultural agent has equipment for sampling soils and for estimating their lime 
requirement for alfalfa and clover. He will advise as to the kind and quantity of lime to be used, 
if any is needed. 

2Additional information on the subject is given in The Control of Soil Erosion in New York by 
A. F. Gustafson (Cornell ext. bul. 438, 1940). 
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FIGURE 12. EROSION ON BERNARDSTOWN GRAVELLY LOAM 


The hill in the center, which is immediately south of West Taghkanic, was badly gulleyed, and 
cropping was abandoned some years ago. The gulleys have become sodded so that erosion is no 
longer active. Slopes as steep as this should be kept permanently in grass 


loss is bound to materially reduce crop yields. In fact, the sloping soils 
of this area have suffered greater permanent injury from soil erosion 
than from any other cause, either natural or induced by man (figures 11, 
been 215 )t 

Erosion may be expected to occur on moderate’to steep slopes in the 
hill section and on all slopes of the Hudson soil types and on slopes of 
such strictly upland soils on the general Hudson lowland as the Cossa- 
yuna and Pittsfield. Erosion occurs on steep slopes of the Otisville and 
Groton soils. Damage from erosion is seldom serious on the gravelly soils 
such as the Hoosic, Claverack, Copake, and Merrimac, or on the nearly level 
phases of the Hudson soils. 

Methods recommended for controlling soil erosion in southeastern New 
York. For all of the steeply sloping upland soils and for the slopes of 
the Hudson soils, nature’s own forest growth is the best agent for the 
control of erosion. Next best is a good thick pasture sward or a thick 
stand of meadow grasses or small grains. Pasture may be employed 
to real advantage on rather steep slopes, and meadow on ‘slopes that are 
not too steep for the carrying on of the regular operations of hay making. 

On land that is being cultivated, the following suggestions and recom- 
mendations may be helpful: 

1. Plow, plant, and cultivate intertilled crops across or around rather 
than up and down the slope, in so far as feasible. 

2. Drill grains and meadow seedings around or across the slope. 

3. Keep up the organic-matter content of the soil by growing clover, 
and by returning organic matter in the form of manure as generally as 
possible, and green manures wherever feasible. . 
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FicurE 13. EROSION NEAR CHATHAM, COLUMBIA COUNTY 


4. Use lime if needed for clover and superphosphate as suggested 
in the section on rotations (page 24). These are very helpful in pro- 
ducing large root systems, good soil cover, and good yields. Large, 
fibrous root systems hold the soil together and thus aid in controlling 
erosion. 

5. Keep all moderate to steep slopes under the protection of vegeta- 
tion, such as hay or pasture grasses and forest. 


PRODUCTION OF FARM MANURE 


Owing to the variation in the agriculture of the different sections of 
this area, the quantity of manure produced to the farm is highly variable. 
Farms range in size from an average of 33 acres in the fruit section, to 
225 acres in dairy-farming areas. Since few animals are kept on the 
fruit farms, little manure is produced on these. On the other hand, in 
a dairy section with large farms and good-sized dairy herds the annual 
production of manure is 200 tons on many farms, and exceeds this quanti- 
ty on the larger farms. In general, the farms are small in the fruit belt 
and in the hill sections. Dairying is carried on generally in the hill sec- 
tion; consequently farms in that area are the ones moderately well sup- 
plied with manure. On the fruit-belt farms, onthe other hand, far more 
manure could be used to advantage than is produced there. 

Unfortunately the full value of manure is not always recognized by 
farmers. An average ton of farm manure contains 10 pounds each of 
nitrogen and potash, and 5 of phosphoric acid. A farm that produces 
200 tons of manure a year, therefore, has a little fertilizer factory all its 
own, since that quantity of manure contains 2000 pounds of nitrogen, 1000 
of phosphoric acid, and 2000 pounds of potash. These quantities of total 
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nitrogen and potash are equivalent to those in 20 tons of a 5—10-5 ferti- 
lizer,> and that of phosphoric acid to that in 2% tons of 20-per-cent 
superphosphate. It should be considered, however, that the plant nutri- 
ents in manure are, as a whole, less readily available than are those in 
commercial fertilizer; yet much of the nitrogen and a considerable part 
of the phosphorus and potash in manure becomes available during the 
growing season for which it is applied. 

In applying manure at the rate of 10 loads to the acre, 100 pounds 
each of nitrogen and potash and 50 pounds of phosphoric acid go onto 
each acre. This quantity of nitrogen and potash is equivalent to that in 
2000 pounds of a 5—10—-5 fertilizer, and the quantity of phosphoric acid 
is equal to that in 250 pounds of 20-per-cent superphosphate. Therefore, 
a 20-ton application of manure, which is not unusual, is a heavy applica- 
tion of nitrogen and potash. i 

These rates of application of plant nutrients in commercial fertilizers 
are, of course, far higher than farmers normally make for feed crops, 
but too often the results from such applications are compared with those 
from the use of about 200 pounds to an acre of a factory-mixed ferti- 
lizer or of superphosphate. These figures explain the reason for the 
apparent greater effectiveness of manure than of fertilizers in producing 
crops. 

Both nitrogen and potash may easily be lost from manure. Experi- 
mental work shows least loss of nutrients and largest increases in yield 
from the use of manure when it is hauled to the field and spread daily. 

Losses in value of manure in storage are very great. At Ithaca, horse 
manure placed in an open pile in late April and weighed and analyzed 
again early in October had lost 57 per cent of its organic matter, 60 per 
cent of its nitrogen, 47 per cent of its phosphorus, and 76 per cent of its 
potash. For cow manure the loss was 49 per cent of its organic matter, 
41 per cent of its nitrogen, 19 per cent of its phosphorus, and 8 per cent 
of its potash. Similar losses may be expected when manure is stored 
over summer in a loose pile. 

Because these severe losses may be expected, it seems wise to store 
manure under cover whenever possible, or in a deep flat-topped pile with 
a slight slope toward the center. When this is done the rain falling on 
the pile is taken up by the manure, and this keeps it moist and reduces the 
extent of rotting. Since the pile is from 4 to 6 feet deep or more the 
water falling on it is retained and leaching is avoided. It is usually best, 
however, to haul out fresh manure and spread it daily. Losses are 
lowest when manure is used in this way. 

Recommended usage of manure. The crop increases produced by manure 
depend on the rate of application, or the number of tons used to the 
acre. It has been shown clearly that moderate applications, such as & 
or 10 loads to the acre, give much larger returns from the manure used 
than do heavier applications, such as 20 to 30 loads to the acre. Obvi- 
ously, twice as many acres can be given 10 loads from a given quantity 
‘of manure as can receive 20 loads to the acre. Or one can manure the 


 s 
8A 5-10-5 fertilizer is one that carries 5 per cent of nitrogen, or 5 pounds in a hundred, or 100 


pounds of nitrogén in a ton. It carries the same quantities of water-soluble potash and 10 t 
or 200 pounds, of available phosphoric acid in a ton of fertilizer. aa Ral 


‘ 
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whole farm twice as often with the lower, as with the higher rate of ap- 
plication. If 10 loads can be put on once in four years it will be eight 
years between 20-load applications. The lighter, more frequent applica- 
tions of manure are the more desirable and more profitable. 

As already indicated, manure is relatively low in phosphorus. For 
feed crops, manure should be supplemented with phosphorus. The most 
economical way to do this is by adding for each cow | to 2 pounds a day 
of inexpensive 20-per-cent superphosphate or its equivalent in other 
analyses* to the manure in the barn. This is from 300 to 600 pounds of 
superphosphate to the acre if 10 tons of manure is used. It is then spread 
with the manure, thus avoiding the labor cost of applying the superphos- 
phate separately. 

Another, but less satisfactory, way is to put superphosphate on the 
load of manure just before it goes to the field. Or the superphosphate 
may be drilled onto manured land at seeding time. 


FERTILIZER EXPERIMENTS 


The experiments made with soil types in this area included Dutchess 
silt loam from Dutchess and Orange Counties.*> Applications of nitro- 
gen, phosphorus, and potash gave a goodly increase in yield of feed crops. 
Complete fertilization and liming produced an average yield of feed crops 
on these two Dutchess soils that was more than four times the yield of 
the untreated soils. Liming alone nearly trebled the yield. Phosphorus 
alone increased yields by one-fifth ; potash used alone increased yields by 
one-third; and nitrogen increased the yields of feed crops by one-half on 
these two Dutchess soils. 

On the Vergennes soil phosphorus raised the yield one-fifth; potash 
had no effect; but nitrogen increased the yield of feed crops nearly one- 
half. 

On the Dutchess soils feed crops may pay for the nitrogen used, near 
New York City, on hay because it is a bulky product on which carrying 
charges are relatively heavy. On the Vergennes soils, however, in Wash- 
ington and Saratoga Counties, one cannot expect the use of commercial 
nitrogen to prove profitable on hay crops under average prices for hay 
and dairy products. In this area on Vergennes soils farm manure and 
legumes must be depended on mainly to supply feed crops with the needed 
nitrogen.® | 

Phosphorus, as indicated in table 4, page 13, is rather deficient in many 
of the important soils of southeastern New York. Some soils are par- 
ticularly deficient in phosphorus in the subsurface and the upper subsoil. 
Manure furnishes minor quantities of phosphorus, but the only other way 
to add it to the soil is to buy it, usually as superphosphate or mixed fer- 
tilizer. Many indications of lack of phosphorus available to.crops may 
be noted throughout the area from the appearance and growth of plants. 


4The 20-per-cent superphosphate is meant when the percentage is not specified. Higher-analysis 
superphosphates which are on the market are perfectly satisfactory. Five hundred pounds of 16- 
per-cent, 400 pounds of 20-per-cent, 250 pounds of 32-per-cent, and 200 pounds of 40-per-cent super- 
phosphates all supply exactly the same quantity of actual phosphorus. | » 

5Fertilizer tests for several soil types, by T. L. Lyon, Cornell Univ. Agr. Exp. Sta., Bul. 520, 
1931. “lh 

®6Further information is given in Legumes as a Source of Available Nitrogen m ‘Crop Rotations, 
by T. L. Lyon (Cornell Univ. Agr. Exp. Sta., Bul. 500, 1930). a 


- 


\ 


24 BULLETIN 746 


Potash, as may be seen in table 4, is present in relative abundance on 
most of these soils. However, it is not always so readily available as 
might be desired. Manure supplies considerable potash, and in turn aids 
in making potash from the soil available to plants. 


FERTILIZER RECOMMENDATIONS 


For feed crops on many dairy farms the principal fertilizer element 
that must be purchased is phosphorus, usually in the form of superphos- 
phate. Clover, alfalfa, or other legumes should be grown freely in the 
rotation for producing high-protein roughage and for supplying nitro- 
gen to grass and grain crops. It usually pays to inoculate the legumes. 
In special cases a mixed fertilizer high in phosphorus, such as a 4-164 
or 5—20-5 might be justified. 

For potatoes, sweet corn, and other vegetable crops, a complete ferti- 
lizer usually gives best results.‘ Fertilizer recommendations for these 
crops are given in Cornell extention bulletin 281. 

While many different mixed fertilizers are used in the area, superphos- 
phate and three mixed fertilizers will satisfy the important fertilizer 
needs of the crops grown in the area, with the exception of fruit. 

These fertilizers are the 5—20-5 and 10-20-10 or other mixtures carry- 
ing the same ratios of plant nutrients. For example the 5-10—-5, 8-16—-8, 
and 10-20-10 all have the same ratio, or 1-2-1; that is, these mixtures 
carry twice as much of phosphoric acid as of nitrogen and potash. Re- 
ducing the number of analyses of fertilizer on the market will save money 
for both the fertilizer manufacturer and the farmer. 


ROTATION OF CROPS 


The value of manure, lime, fertilizers, and good tillage’ has been rec- 
ognized by farmers for many years, but the benefits that may be derived 
from following a rather regular rotation of crops suited to the climate, 
to the soil, and to the prevailing type of farming are not fully understood 
nor fully appreciated. Growing crops including a legume in a regular 
order helps to keep up, or to increase, crop yields. It should be empha- 
sized that the increased yields resulting from properly rotating crops are 
obtained in addition to increases resulting from the use of manure, ferti- 
lizer, and lime, and from suitable tillage. A crop following a legume is 
benefited by the nitrogen fixed by it and left in the soil when the legume 
is plowed under. Furthermore, growing crops in fairly regular order 
and plowing at regular intervals help in keeping weeds under control, 
particularly those that thrive in meadows. 


RECOMMENDED ROTATIONS AND FERTILIZATION 
FOR GRAIN AND FORAGE CROPS 


Rotation 1. For Dutchess, Cossayuna, Pittsfield, Bernardstown, Stock- 
; bridge, and minor soils in the hill area 

First year. Corn: 10 loads of manure supplemented with superphos- 

phate in the stable, as already suggested, or from 50 to 60 pounds of 20- 


TValuable detailed information on fertilizers is oi i i. : ’ 
York (Cornell ext. bul, 281, 1929). zers 1s given in Fertilizer Recommendations for New 


8Helpful information along this line is given in eee, Plowing, Seedbed Preparation, and 
38. 


Cultivation in New York, by A. F. Gustafson, Cornell ext. bul. 183, 19: 
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per-cent superphosphate to the load as the manure goes to the field. This 
treatment is sufficient for a 4-year rotation of feed crops. As the quantity 
of manure to the acre is varied, a corresponding change should be made 
in the quantity of superphosphate used to the load. At least 150 pounds 
of 20-per-cent superphosphate should be used to the acre a year as a mini- 
mum average over the period of the rotation. Since these soils are very 
low in native phosphorus, it is especially important that phosphorus be used 
regularly. 

If it is more convenient to use about 300 pounds of 20-per-cent super- 
phosphate at seeding time for corn and the same quantity for oats, that 
method of fertilizing the rotation also is satisfactory. 

Second year. Oats: a mixture of oats and barley may be preferred on the 
higher ‘elevations. 

No treatment except liming as needed for clover, if full superphosphate 
treatment was used for corn. If only 300 pounds was used for corn, a 
similar quantity is needed for oats. 

Third year. Clover® and timothy:1° no treatment unless sufficient 
manure is available to permit of an application of about 8 loads to the acre. 

Fourth year. Timothy and other grasses and clover: ordinarily no 
treatment is needed, since timothy usually makes a good yield the first 
year after clover. 

A long-lived or a perennial legume is needed in most meadow mixtures. 
Alfalfa serves this need on the well-drained soils that are sufficiently 
supplied with lime or on which an abundance of lime has been applied. 
The successes that have been reported in southeastern New York from 
seeding ladino clover with grasses on productive soils that have sufficient 
lime, prompt the suggestion that ladino clover might be tried out in a 
modest way. In places, ladino has given a good yield for one or even 
two years after red clover has gone out. The seed of ladino clover is 
high in price, but small in size, so that a small quantity of seed goes 
a long way. 

On lands not so favorably located or less easily tilled owing to stones, 
rock ledges, or lack of good drainage, it is feasible to leave the land in 
erass for some additional years. When this is planned for, two things 
are essential: the application of 20-per-cent superphosphate up to the 
average of 150 pounds an acre a year, and frequent light applications of 
manure if legumes are not growing well. Eight loads to the acre, with 
50 or 60 pounds of 20-per-cent superphosphate to the load, put on every 
three years helps greatly in keeping timothy clean and productive. Since 
the manure spreader tears up the manure as it spreads it, the use of this 
implement gives best results in manuring meadows. This fertilizer 
treatment is inexpensive when returns are considered, and it improves the 
mineral balance of the resulting hay for feeding purposes. 

If the roots should be heaved badly it is better to plow up and reseed; 
otherwise the yield will be seriously reduced. 

On all of the well-drained soils, alfalfa may well be sown in the meadow 

°For further information see Seventy-six Clover Questions Answered, by H. B. Hartwig, Cornell 
ext. bul. 210, 1931. Also, The Effect of Some Legumes on the Yields of Succeeding Crops, by T. L. 
Lyon, Cornell Univ. Agr. Exp. Sta., Bul. 447, 1925. 


WHelpful details are given in Meadow Improvement Through Seeding, Fertilization, and Man- 
agement of Meadows, by A. F. Gustafson, Cornell ext. bul. 181, revised 1937. 
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mixture at a rate of at least 5 pounds to the acre, in addition to red clover. 
It is not likely to pay to seed any alfalfa on poorly drained soils or those 
underlain with hardpan or shale near the surface. 

Sometimes it may be desired to cut timothy beyond the fourth year of 
the rotation. If the grass contains little or no alfalfa or other legumes 
and if manure is not available, commercial nitrogen may be used to ad- 
vantage on some farms. This is more often true near cities or where hay 
is purchased regularly. Good thick stands of grass can be kept produc- 
tive by applying nitrogen or a complete fertilizer if insufficient phosphor- 
us was put on for the rotation before seeding the meadow mixture. An 
application of 200 pounds of nitrate of soda or 150 pounds of sulfate of 
ammonia or 100 pounds of uramon should prove exceedingly helpful for 
the meadow grasses. Similar, or even somewhat larger, quantities of 
nitrogen may be applied in other carriers of this element. 

Millet or sudan grass may be used in rotation 1 in place of corn. These 
crops seldom yield as much feed as corn does on good soils but they serve 
well as green feed or for hay. Under favorable soil conditions these 
annual hay crops thrive when fertilized as suggested for corn. 


Rotation 2. For areas where it 1s not desired to grow corn 


First year. Odats: lime as needed for clover and 400 to 500 

pounds of 20-per-cent superphosphate to the acre. 

Second year. Clover and timothy: no treatment. 

Third year. ‘Timothy and clover: no treatment. 

Fourth year. Timothy: 8 loads of superphosphated manure to the 
acre, with 60 pounds of 20-per-cent superphosphate to the load. Repeat 
the manure-superphosphate treatment every three years, or every two, it 
the supply of manure is sufficient. The quantity of superphosphate to 
the load is adjusted so as to apply not less than an annual average of 
150 pounds a year to the acre for the rotation. 

On the Hudson lowland, fruit and vegetables should have first consid- 
eration in the section and on the soil types adapted to them, such as the 
Hoosic, Cossayuna, and associated Pittsfield and Claverack, and to a 
small degree the Hudson fine sandy loam. On well-drained soils in the 
fruit belt not occupied by fruit or vegetables, alfalfa should have first con- 
sideration. If there is sufficient acreage for a rotation, a good one is: 
first year, corn, second year, oats, and alfalfa following the oats, to con- 
tinue as long as it cuts good crops or until the land is needed for corn. 
Corn and oats may be treated as suggested for them in rotation 1. Not 
less than an average of 150 pounds of 20-per-cent superphosphate an 
acre a year should be used for alfalfa, since it feeds heavily on phos- 
phorus. 

The heavy Hudson types are better adapted for the production of hay 
and pasture grasses than for corn or small grain. Rotation 2 may be 
suitable under many conditions. Special attention should be given to 
the question of heaving of timothy. A good aftermath cover ‘helps in 
reducing alternate freezing and thawing and consequent heaving. If 
this can be controlled, fairly long-term meadows of timothy are probably 
the best use of the Hudson and other heavy or somewhat poorly drained 
soils. 


an 
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RECOMMENDED VARIETIES AND RATES OF SEEDING 


Corn. Cornell 29-3 is the best variety for silage on the highest eleva- 
tions and for grain on the medium elevations. West Branch Sweepstakes is 
a good variety for silage on the Hudson lowland and up to elevations of 
about 1200 feet in the hills, and Cornell 11 at higher elevations. Both West 
Branch and Cornell 11 do best on “strong land”. Both respond to the 
use of manure and superphosphate in southeastern New York. 

Spring graim. Cornellian and Llenroc oats are the varieties recom- 
mended. A common rate of seeding is 8 pecks to the acre, but on “strong” 
land or where a heavy application of manure was made for the preceding 
crop, a seeding of 6 pecks may stand up better and yield more grain, es- 
pecially in a wet season, than will an 8-peck seeding. Superphosphate ap- 
plied heavily direct for oats should help to reduce lodging and to improve 
yields, and at the same time materially benefit the meadow seeding. 

In situations where lodging is expected to be particularly serious, the 
Upright variety of oats is preferable to the others. 

Meadow seeding mixtures. Under average conditions as to depth of 
soil and drainage on the Dutchess, Pittsfield, Bernardstown, Stockbridge, 
Cossayuna, and other soils, a good rate of seeding is 6 pounds of red 
clover; 4 of alsike, and 8 pounds of timothy to the acre. The red-clover 
seed should be hardy, northern-grown, domestic. It may need inocula- 
tion before being sown. Lime as needed, according to test of the soil, 
should be applied and thoroughly mixed with the soil before seeding. 
The lime requirements shown in table 4 are suggestive of the quantities 
likely to be needed for red clover. 

On the gravelly and other well-drained soils such as Pittsfield or 
Dover, Troy, Albia, Hoosic, Merrimac, Cossayuna, Schodack, Claverack, 
and Copake, after liming sufficiently for it, 6 pounds of variegated, 
inoculated alfalfa may well replace the alsike clover in the above mixture. 

On rather poorly drained areas that remain moist throughout the 
season, 6 to 8 pounds of alsike with 5 pounds each of timothy and redtop 
should produce fairly good hay. In time the timothy is likely to be 
displaced by redtop under these conditions. 

On the Hudson silty clay loam and silt loam which may be rather wet 
in the spring and which becomes bone-dry in periods of low summer 
rainfall, mammoth clover, 8-10 pounds, and timothy 8 pounds to the 
acre, should prove a good meadow mixture, particularly on the less pro- 
ductive areas. 

Alfalfa. The Hoosic, Cossayuna, Copake, Groton, Schodack, Otisville, 
Albia, Troy, Pittsfield or Dover, Merrimac, and Hinckley soils are gener- 
ally well adapted for the growth of alfalfa. The Hoosic loam, where it 
joins the Hudson soils, and parts of the Claverack do not possess the sub- 
soil drainage needed for alfalfa. Much of the Cossayuna, Pittsfield, and 
some of the Dutchess and other upland soils will carry alfalfa to good ad- 
vantage. With the exception of some areas of Pittsfield soil, all of these 
soils require some lime for alfalfa. If more than 1% tons is needed, the 
application should be divided, half being applied for the cultivated crop a 
year before plowing for alfalfa, and the remainder applied soon after plow- 
ing and stirred into the soil while preparing the seedbed for this crop. In 
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this way the acidity is reduced sufficiently for alfalfa by the time it 1: 
seeded. 

Ontario variegated and Grimm alfalfa may be expected to give best re 
sults over a period of years. Fifteen pounds of well-inoculated seed t 
the acre usually gives a good stand of alfalfa. For farm feed, 10 to 1: 
pounds of alfalfa, with 5 pounds of timothy in addition, gives good results 
Alfalfa may be seeded in June or July in the northern part of this are 
on well-prepared comparatively weed-free land, or in Cornellian oats sow1 
at the rate of 5 or 6 pecks to the acre. Removing the oats for hay wher 
possible is beneficial to the alfalfa. In the southern counties, seeding 11 
late July and early August gives good stands. 

Since alfalfa feeds heavily on phosphorus, this element should be sup: 
plied at a rate of not less than 150 pounds of 20-per-cent superphosphate 
to the acre a year, on the average, for the life of the stand. On soils wel 
adapted for alfalfa, 400 to 600 pounds of 20-per-cent superphosphate t« 
the acre at seeding time is a good application. The heavier rate usually 
produces more alfalfa than does the lighter one. 

Except where the soil has been manured consistently over a period o 
years, 100 pounds of muriate of potash at seeding time and repeated every 
two or three years afterward is good practice on the more gravelly soil 
such as Hoosic, Copake, Claverack, Merrimac, Hinckley, Groton, Schodack 
Troy, Albia, and Otisville. 

Buckwheat. The acreage of buckwheat has declined markedly in recen 
years, the present acreage being unimportant. Buckwheat needs phos: 
phorus; about 150 pounds of 20-per-cent superphosphate to the acre 1: 
a good application. Manuring direct for buckwheat usually cause: 
lodging. The crop occupies the same place that corn does in the rota 
tion. Buckwheat needs 10 to 12 weeks from planting to maturity. The 
Japanese, common gray, and Silverhull varieties yield in the order stated 
The usual rate of seeding is 4 or 5 pecks to the acre for Japanese, and ¢ 
pecks to the acre of the other varieties. Buckwheat does not contro 
soil erosion as effectively on fairly steep slopes as do oats, meadow, o1 
pasture, and is seldom a profitable crop. 

Soybeans. The Cayuga soybean can be of real service to southeastert 
New York dairymen. Under conditions favorable for it, it produces < 
goodly yield of beans, the meal of which is high in protein and in oil 
The protein and oil in soybean meal are equal to or higher than in either 
cottonseed or linseed meal. When mixed with oats and corn and ground 
soybeans supply the protein needed in dairy rations. 

Soybeans require the same seedbed and soil conditions as does corn 
and liming approximately as for red clover. Soybeans are planted some 
days after corn-planting time, since they require a warm soil for cermi. 
nation and growth. The Cayuga variety may be grown on the Hudsor 
lowland and in favorable locations on the lower upland. The Black 
Eyebrow and Manchu may do even better than the Cayuga on the Hud. 
son lowland, but they need a growing season extending up to October 1 
In table 1 are indicated the average date for the first killing frost anc 
the earliest killing-frost date. These dates and the length of the growing 
season may determine the soybean variety to use. . k 


The Cayuga soybean is the one variety recommended for the higher 
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FicurE 14. SLIPPING OF THE HUDSON CLAY (BACKGROUND) IN A COLUMBIA COUNTY 
PASTURE 


elevations at present in the central Hudson Valley. On clean land it is 
drilled solid ; that is, all drill holes open, at the rate of 6 to 8 pecks to the 
acre. On weedy land, planting less seed in rows 28 inches apart and 
cultivating are probably better practices. Special pains should always 
be taken to have the seedbed reasonably free of weeds before seeding. 
The seed requires inoculation before planting. When*drilled solid the 
beans may be cultivated with a weeder or a peg-toothed harrow during 
the hot dry part of the day, when the plants are tough and resistant to 
injury. 
PASTURES 


Much of southeastern New York is particularly well adapted for the 
production of grasses for hay, for silage, and for pasture. The best 
lands no doubt produce better grass than do poor soils. Yet the most 
productive soil must be kept for growing the crops in which the farmer 
makes large investment in labor, seed, and soil treatment. Some land that 
is somewhat too poorly drained, or somewhat steeply sloping, or badly 
washed, or naturally not particularly productive may be taken out of 
cultivation. Such land may be used for grass. With proper treatment, 
seeding, and management these soils may be expected to yield good re- 
turns as pasture. 

Like most crops, pasture grasses respond to good treatment. One or 
more legumes with the grasses are essential for good results. The pas- 
ture legumes, wild white clover, and ladino clover thrive on soils that 
are not very acid. On soils near or below a pH of 5.5, liming is essential 
for good growth of these legumes. They must make good growth, 
or they cannot supply the grasses with the nitrogen needed and the live- 
stock with the protein required. Liming approximately as needed for 
red clover is good for these pasture legumes. 

Legumes feed heavily on phosphorus, and without a plentiful supply 
of it they cannot make good growth. Applications of about 600 pounds 
an acre of 20-per-cent superphosphate repeated every four years are very 


30 BULLETIN 746 : | 


beneficial after liming. The lime and phosphorus are equally beneficial 
to the livestock that grazes on pastures so treated. e . 4 

A full discussion of pasture improvement and management is given in 
Cornell extension bulletin 393, by D. B. Johnstone-Wallace. __ “ 

In seeding pastures the mixture should include such perennial legumes 
as wild white or ladino clover and long-lived perennial grasses such as 
Kentucky and Canada bluegrass, and timothy, orchard grass, and peren- 
nial rye grass.1! 

Wild bird’s-foot trefoil is well established in the north central part of 
this area, particularly in Columbia and Albany Counties. Here the in- 
clusion of a small quantity of wild bird’s-foot trefoil seed appears to be 
well justified. Being a deep-rooting legume this plant does well even in 
droughty periods. 


SPECIAL MANAGEMENT RECOMMENDED FOR GRAVELLY SOILS 


The gravelly soils of southeastern New York include the Hoosic, Clave- 
rack, Copake, Troy, Albia, Merrimac, Schodack, Groton, and Otisville 
series. Much of the acreage of these soils is rather deficient in organic 
matter. This deficiency is especially marked in those areas which are 
growing orchard trees and which have been clean-cultivated over a con- 
siderable period of years, and also in those areas on which rye has been 
grown rather frequently. It is in the orchards on the coarser Hoosic 
soils in particular that this deficiency is showing its effect, owing to the 
inability of these soils to hold water (figure 6). 

_ Everything feasible should be done to keep up a supply of active or- 
ganic matter to aid these soils in holding water during periods of low 
summer rainfall. Such quantities of manure as are available should be 
applied to them, whether in orchard or other crops. 

In orchards it may be necessary to go to the expense of seeding cover 
crops to be worked into the soil as organic matter. Rye, or rye and 
vetch, may be sown early in October, allowed to grow throughout the 
fall and early spring, and worked into the soil with a disc harrow the 
following spring. The growth of the cover crop should be stopped 
early enough so as not to use moisture that should be conserved for the 
use of the trees. Owing to the openness of these gravelly soils, green, 
_ aa organic matter decays and disappears from them rapidly. 

onsequently, it is essential that organic matter be turned under every 
year on these soils. Such organic matter may be expected to be of real 
value to the trees over a period of years. 

If straw or other coarse material is available for a mulch under the 
trees, it is helpful in conserving moisture for the use of the trees. 

In the younger orchards with much open space between the trees, 
alfalfa might be planted, but its probable competition with the trees for 
moisture should not be overlooked. The requirements of alfalfa have 
been outlined. If absolutely needed for the livestock. one crop might be 
removed for hay. The other crop, however, should be cut and forked 
over under the trees, where there is no alfalfa growing, to serve as a 

Specific recommendations involving foreign seed cannot be made because of the present inter- 


national situation. Current recommendations may be obtained from county agricultural agents or 
from extension agronomists. 


Ficure 15. PINES AT THE HUDSON CITY WATER RESERVOIR 


The pines bordering the far shore were planted to protect the soil against erosion, and are making 
good growth 


mulch and as a source of nitrogen for the trees. The first cutting should 
be used for mulching purposes, and the second for hay. This fits the 
needs of the trees, and, moreover, the second cutting is more desirable 
for feeding purposes. Sweet clover may serve the same purpose in 
places. 

Fruit growers in the area are referred to Soils in Relation to Fruit Grow- 
ing in New York; Part VII, by L. P. Batjer and Joseph Oskamp (Cornell 
University Agricultural Experiment Station, Bulletin 627, 1935). "i 


FORESTS AS A FARM CROP fe 


¢ 

In the hill section, private, as well as public reforestation, should be 
given serious attention. As the lands in pasture near the farm buildings 
are improved, the more distant and otherwise less accessible fields will not 
be needed unless the number of livestock on the farm is increased. ‘The 
back fields, or those higher up, will be released by pasture improvement, 
and may be reforested. Information on tree planting, species adapted to 
various soil conditions, source of planting stock, and information on wood- 
lot management may be obtained from county agricultural agents or from 
the extension foresters at the New York State College of Agriculture at 
Ithaca. 
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A CULL COW ON THE WAY TO MARKET 


Livestock marketing in New York is largely the purchase and sale of dairy replacements, and 
the sale of cull cows and veal calves from dairy herds 
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MARKETING NEW YORK LIVESTOCK! 
W. M. Curtiss AND E. H. MAtTzen 


Dairy herds provide more than one-half of the entire cash farm income 
of New York farmers. Other livestock, with the exception of poultry 
which is not discussed in this report, is of relatively minor importance 
(table 1). On January 1, 1940, the United States Department of Agricul- 
ture reported 2,116,000 cattle on New York farms, practically all of which 
were cows, heifers, calves, and bulls in dairy herds. The number amounted 
to about 12 animals per farm. 


TABLE 1. Livestock on NEw York Farms* 
January 1, 1940 


Kind Number Number 
7 (thousands) per farmt 

RN OIG ie eee cen Bin clg eco oyirin ns pie wie) ad te oad 22 @, vir ple ois > 1,437 8.1 
MUAIEY OURS LOA VOID, poe dere cerca e ce vales ce tsb ae res se ees subs ss 285 1.6 
Rear TOOT POAT f 50 stags £4 doh wis. win bie eh ee ee SO Sela a Be 268 1.5 
aE me es re arenes ire. oie a iote age ie! o Goat OV Io whoresgin ENEER ION G oho e ee Sey ofl 126 0.7 

TN oe ale wile noel 9a ABA ts ose mtadlip 0 9 Hine Thee tar tole Kpoieye, 220° epae 2,116 11.9 

PIOOM AUC TSIM ET oI Pte OS ee aioe ea Se eid AE Oa Oe ee ee ee oe cag eee ; 259 1-5 

OTe AANA Gsab eis ae ale 5 plete oa pic toledo cteiive wlbl a apolp Miaiinta. selva ete. Shs 332 1.9 

RU OCMCH ALA CR te tee icles Pia vTcsanahs a: siekale OSTA 6-5 agg, acatije So. 0 UePaS Me, one 314 1.8 

> 

*United States livestock report, U. S. Agr. Dept. , it 


+Based on 177,025 farms reported in the 1935 Census. 


Hogs and pigs are raised chiefly for home butchering on New York 
farms, and on January 1 amounted to about 1.5 head per farm. 

Sheep and lambs are largely in farm flocks and feeding flocks in the 
western part of the State. The number on hand January 1, 1940, was 
estimated at 332,000, or nearly two per farm. 

Horses and mules are still an important source of power on New York 
farms, and averaged 1.8 head per farm. 

As a source of cash income on New York farms, the sale of livestock 
accounted for more than 9 per cent of the total in 1939 (table 2). The 
sale of cattle, calves, beef, and veal amounted to $23,000,000, or about 
7.5 per cent of the total cash income. Hogs, pork, and lard provided 1.3 
per cent, and sheep, lambs, and wool, 0.6 per cent, of the total cash income. 

Compared with some of the more important meat-producing States or 
with the United States as a whole, the sale of livestock in New York 
provides a smaller proportion of the cash farm income. In lowa, for 
example, the sale of livestock accounted for nearly 60 per cent of the 


1This report is a condensation of studies made by both authors. More detailed reports are avail- 
able in the following mimeographed publications of the Department of Agricultural Economics and 
Farm Management at Cornell University: Community Livestock Auctions in New York State, A. E. 
265; Number and Breed of Cows on New York Dairy Farms, A. E. 283; Marketing Replacements 
for New York Dairy Herds, A. E. 286; Selling New York Livestock Through Terminal Markets, 
A. E. 289; Replacements for Horses on New York Farms, A. E. 302; Marketing Cull Dairy Cows 
in New York State, A. E. 310; and Marketing Veal Calves in New York State, A. E. 317. ; 

Some of the material presented here was obtained from a thesis by E. H. Matzen entitled Live- 
stock Marketing in New York State, presented to the Faculty of the Graduate School of Cornell Uni- 
versity, September, 1939, in partial fulfillment of the requirements for the degree of doctor of 


philosophy. 


J 
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TABLE 2. Casu Farm INCOME 
New York State, 1939 


. h f Pp rti 
Source of income ae efi 
Dollars Per cent 
GEOne sie aa es Gleb aes sAlie 2 wwe a ole eA UE ede hie es Ae 97,027,000 Si. 
ies products and poultry: 
gi Nir ree Le Ee TES Nee SPURL > Urea Of etre rare ors eee ea 134,018,000 43.6 
er EMRE A Lad fae ck bse ae S oO Ridae owas cy eter mile ferar 29,402,000 9.5 
Che BRONTE VE. irk su b ete veai esihakitey, «eee Ee he eat 12,024,000 3.9 
Livestock: 
Cattle canes, beet, and Veali iii 6 fs Mind c4.b nb ie tye sails pdb rsd yaoi 23,297,000 7.6 
PE ay DOT TRIAL Gee Op wise eee Sahm SS eee eee ween s aia aie 4,072,000 1.3 
Slee lami bsp aiid WOObr Ns c'vba's cmt 5 6s wpe w rma ae es bonne «twp s bees 1,754,000 0.6 
RED ORT oe See Cade costa! ives od a Ms kn aan Siale anim et GREE he 2,798,000 0.9 
CFO VErNMeTM HIDE YMETILG «can alas <0 clea ble ease Mi gyeisielain Dis Die Sale tehete ae moe 3,265,000 ) ey | 
FT CORT Re eee ROE cose bia orale 6c UMS is ok Sew ial Pie ote OE Oe Pa an eee ee 307,657,000 100.0 


*Preliminary, U. S. Agr. Dept., Bur. Agr. Econ. 

tIncludes horses, mules, ducks, geese, and honey. 
cash farm income in 1938. For the United States as a whole this source 
of income was 29 per cent of the total. 

Because its importance is overshadowed by the marketing of other 
products, and because for an individual farmer the marketing of his live- 
stock usually is not his biggest marketing problem, little organized effort 
has been directed toward the solution of the livestock-marketing prob- 
lems of New York farmers. 

The selling of dairy cows by farmers who raise more than their own 
requirements to farmers who buy some or all their replacements, the 
marketing of worn-out or cull dairy cows, and the marketing of veal 
calves, are probably the three most important livestock-marketing prob- 
lems of New York farmers. The buying and selling of work horses 
and colts, of hogs and pigs, and of sheep, lambs, and wool, are also im- 
portant on some farms. 


HOW NEW YORK FARMERS MARKET THEIR LIVESTOCK 


New York farmers live near large consuming centers of population. 
They have easy access to metropolitan New York with its 11,000,000 peo- 
ple. The upstate cities of Buffalo, Rochester, Syracuse, Albany, and 
Utica, as well as Binghamton and the sur rounding urban area, each have 
a population in excess of 100,000 persons. In addition to these larger 
cities, there are a dozen smaller ones, each with more than 25,000 
population. | 

These urban centers of population in New York State, as well as rural 
areas, provide a market for most of its livestock, and farmers have several 
methods for disposing of their livestock. 


TERMINAL MARKETS 


New York farmers are fairly well located with reference to terminal live- 
stock-market facilities. On the west is the Buffalo market and in the 
southeast are the markets in New York City and in Newark and Jersey 
City, New Jersey, all serving the metropolitan area. The Buffalo market 
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is one through which a large amount of stock moves toward eastern mar- 
kets ; more than half of the livestock handled at these yards in 1939 was 
shipped on to other markets. Compared with 67 public stockyards in 
the United States in 1939, 20 received more cattle, 10 received more 
calves, 25 received more hogs, and 13 received more sheep and lambs 
than did Buffalo. 

The three markets serving the metropolitan area differ from the Buffa- 
lo market in that practically all of the receipts are slaughtered locally. 
Combined, they received considerably more stock than did Buffalo. 
They received more calves than did any other public stockyards in 1939, 
Only the Chicago and Denver market received more sheep and lambs 
and only at Chicago were more slaughtered. Four markets received 
more hogs and twelve received more cattle than did the three metropoli- 
tan markets combined. 

Livestock sold at terminal markets is usually consigned to one of the 
several commission companies located at the market. It may pass 
through the yards even though it is consigned directly to packers. Com- 
mission companies perform the services of selling the livestock, as well 
as seeing that it is watered and fed according to the consignors’ instruc- 
tions. They render an accounting of the charges and receipts to their 
patrons. 


FicuRE 1. CULL DAIRY COWS AT THE BUFFALO STOCK YARDS 
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Ten years ago, the terminal livestock markets serving New York 
farmers received as high as 20 per cent of all the veal calves and 40 per 
cent of the cull cows marketed from New York dairy herds. In 1933, a 
state law prohibiting the sale of veal from calves less than three weeks 
of age, was repealed. Since this revision, terminal markets, and especial- 
ly those in the New York metropolitan area, have received fewer live 
calves from New York than formerly. The slaughter of bob calves 
at a few days of age has increased. The shrinkage and death loss in 
shipping such calves is relatively high, and consequently a high propor- 
tion of this slaughtering is done in the country near the point of origin. 

Terminal markets are still receiving around 40 per cent of the cull 
cows from New York herds. There has been a decrease at Buffalo, but 
this has been offset by a considerable increase at Jersey City. 

Terminal-market charges differ slightly at different markets and with 
the size of shipment, whether shipped in by rail or truck, and whether 
the stock is fed in the yards. The total charges, including commission 
charges, yardage, feed, bedding, insurance, etc., amounted in 1937 to 
$1.65 to $2.00 per head for cattle; 55 to 75 cents for calves; 22 to 48 cents 
for sheep; and 45 to 82 cents for hogs. 

In 1936-37, all of the calves, and 97 per cent of the cattle, sheep, and hogs 
received from New York State by one of the large commission firms at 
Buffalo arrived by truck. At Jersey City, 73 per cent of the cattle, 40 per 
cent of the calves, 86 per cent of the hogs, and only 3 per cent of the sheep 
from New York arrived by truck. The balance of the receipts at these 
markets arrived by rail. 

At the Buffalo market, 89 per cent of the cattle, 96 per cent of the 
calves and sheep, and 81 per cent of the hogs came from within a radius 
of 100 miles, and practically all came from within 150 miles. At 
Jersey City, practically none of the sheep, only 35 per cent of the cattle, 
20 per cent of the calves, and 29 per cent of the hogs came from within 
100 miles. Eight per cent of the cattle, 35 per cent of the calves, 46 per 


cent of the sheep, and 5 per cent of the hogs came from distances greater 
than 200 miles. 


LIVESTOCK DEALERS 


The New York farmer’s most important agent for handling his live- 
stock is the dealer who comes to the farm to buy or sell livestock. A 
state law requires the licensing of any person who buys or sells more 
than 50 cattle a year.2, These so-called cattle dealers usually handle all 
kinds of livestock. In addition to these, there are many specialized 
dealers, such as horse dealers or calf buyers, who are not required to be 
licensed. 

Approximately 1000 cattle dealers are licensed in the State each year. 
It has been estimated that there are about as many more livestock dealers 
who are not licensed. These dealers are located generally throughout 
the State, but are more concentrated in the intensive dairy sections. “With 
about one-third of these dealers, cattle dealing is a side line to their farm- 
ing operation. 

In making application for a license, cattle dealers are asked the number 


2Article 20-a, New York Agriculture and Markets Law. 
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of different cattle handled during the preceding year. The dealers who 
were licensed in 1938-39 stated that they handled an average of 313 cattle 
each in 1937-38. The cow population ini the State amounts to about 1500 
per licensed dealer. With each dealer handling about 300 head a year, 
dealers buy and sell one cow for each five that farmers own. 

Estimates indicate that dealers handle about half of the dairy-cow re- 
placements that are sold from farmer to farmer in the State. They also 
buy about half of the cull dairy cows and veal calves sold by dairymen. 
They are probably less important in the sale of other kinds of livestock. 
More than half of the horses which farmers sell are sold directly to other 
farmers. Sheep production is near enough the Buffalo terminal market 
that farmers sell more than half of their sheep and lambs on that market. 
Hogs and pigs are sold largely from farmer to farmer without the assist- 
ance of a dealer. 

LIVESTOCK BUTCHERS 


Because of the large local outlets for meat in upstate New York, a 
considerable quantity of New York livestock is slaughtered by relatively 
small local butchering establishments. Most of the larger cities in New 
York have fairly large slaughtering establishments, but in addition to these, 
there are many small slaughterhouses which serve villages and small 
cities. Some of these butchers retail their meat in their own shops and 
others wholesale their meat to retailers. 

Under Article 17 of the Agriculture and Markets Law, relating to the 
adulteration, packing, and branding of food and food products, the state 
commissioner of agriculture and markets has issued a series of regula- 
tions for slaughterhouses. These regulations refer to the construction 
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FIGURE 2. SLAUGHTER HOUSE WHICH WAS ONCE A MILK PLANT 
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and facilities required for slaughterhouses and to keeping them in a clean 
and sanitary condition. No state licensing of slaughtering establish- 
ments is required, and it has been difficult to obtain a reliable estimate 
of the number in operation in the State. An incomplete list of about 
300 was prepared by the Department of Agriculture and Markets and it 
has been estimated that probably 500 are in operation in various parts of 
the State. 

Most local butchers maintain their own slaughterhouses. A few 
slaughterhouses are used by more than one butcher, and some butchers 
hire their slaughtering done. 

A study of 25 local butchers in 1937 indicated that in addition to buy- 
ing and slaughtering animals on their own account they also buy and sell 
animals alive, and slaughter some animals for other butchers on a fee 
basis. The amount of livestock handled annually per butcher varied 
considerably but averaged around 300 head of cattle, 1850 calves, 160 
hogs, and 450 sheep and lambs. | 

Farmers report that they sell 20 to 40 per cent of their cull dairy cows 
to butchers. In many instances they probably do not distinguish between 
a butcher and a cattle dealer. They report around 30 per cent of their 
calves and about 15 per cent of their hogs and sheep as sold to butchers. 

Butchers obtain the bulk of their cattle, sheep, and hogs, around 80 
per cent, direct from farmers. The remainder they obtain from livestock 
dealers and at auctions. A higher proportion of their calves, especially 
for northern New York butchers, are obtained from dealers. 


COMMUNITY LIVESTOCK AUCTIONS 


In 1939, 45 community livestock auctions were operated in 28 New 
York counties. These are public sales held at fairly regular intervals, 
usually weekly, to which any person may consign livestock of any descrip- 
tion to be sold on a commission basis. Not included in this group of auc- 
tions are farm auctions, purebred-cattle sales held annually or semi- 
annually, the purebred-Holstein sale held monthly at Earlville, or auction 
sales held by cattle dealers in which only their own stock is sold. 

Most of the auctions, and especially the larger ones, are located in cen- 
tral New York, outside of the area where movement of livestock to the 
terminal markets at Buffalo and Jersey City is important. 

Practically all of the auctions now in operation started either during 
or since the depths of the depression in 1932. Only one large auction 
now in operation started prior to 1930. The expansion of this movement 
may not yet have ended. There were ten more auctions operating in 1939 
than in 1938. The mortality of such ventures has been fairly high and 
it seems doubtful if the number in operation will increase much beyond 
the present number. 

Auctions have usually been started by cattle dealers ; some of the mana- 
gers carry on a private cattle trade in conjunction with their auction op- 
erations. Some of the auctions are operated by a partnership consisting 
of a cattle dealer and an auctioneer. None is operated by a cooperative 
corporation. 

The volume of livestock handled by auctions varies so much that aver- 
ages are of little significance. Nine auctions in 1938 handled an aver- 
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FIGURE 3. SALE DAY AT ONE OF NEW YORK’S LARGER LIVESTOCK CONSIGNMENT AUCTIONS 
IN THE HEART OF THE BUSINESS DISTRICT OF A SMALL VILLAGE 


age of more than 100 head of cattle per sale; six auctions handled less 
than 20. The largest one handled 200 head per sale. Auction managers 
reported that about half of the cows handled were for dairy replace- 
ments and half were cull dairy cows. 

One auction reported an average of 450 calves handled at each sale. 
Eight handled more than 100 per sale, and 10 averaged less than 25 head 
per sale. Most of the calves handled were bob calves sold at a few days 
of age. 

Sheep, hogs, horses, and live poultry constituted a minor portion of 
the offerings at most of the auctions. 

The usual commission charged for selling stock at auctions is 5 per 
cent. For calves, sheep, and hogs, the higher rate of 7 or 10 per cent is 
sometimes charged. A few auctions charge 7 per cent for cattle and 
horses, but the trend appears to be toward lower rates. Auction mana- 
gers indicated that farmers consigned about half of the livestock sold 
at their auctions, and dealers and auction managers consigned the other 
half. The important buyers at auctions are dealers, butchers, and small 
packers. Farmers buy some of the dairy cows for replacements, and 
some of the horses and pigs offered. 

As a general rule, the cows for dairy replacements offered at these auc- 
tion sales are not of the best quality. They bring prices little higher than 
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they would as meat animals. This is not always true; some fairly good 
cows are offered at these sales. There is considerable variation in the 
quality of dairy cows offered at different auctions. 


MARKETING DAIRY REPLACEMENTS 


An average of about 240,000 dairy cows have had to be replaced an- 
nually on New York farms for the past ten years. This represents from 
17 to 18 per cent of the total number of cows on hand, and indicates a 
complete turnover in herds every five to six years. For the most part, 
these replacements are provided by heifers raised on New York farms. 
For the past six years, imports of cows for dairy purposes have practical- 
ly balanced exports at a relatively low figure. In 1938, about 6000 
head were imported, largely from Canada and the Central West, and 
about the same number exported, mostly to the New England States. 

To replace from 17 to 18 per cent of the dairy cows each year, nearly 
one-half of all the heifer calves born in the State are started on the road 
toward making a dairy heifer. Because of differences in economic con- 
ditions in different parts of the State and because of differences in indi- 
vidual dairymen, dairy replacements are not raised uniformly throughout 
the State in proportion to the needs for those replacements. As a result, 
there is a considerable movement of dairy cows from district to district, 
county to county, and from farm to farm within counties. 

Surveys have indicated that about one-third of the cows in New York 
dairy herds are purchased from other New York herds. There is con- 
siderable variation between different sections of the State in the propor- 
tion of the cows in the herds purchased. In the northern and southwest- 
ern sections of the State. where dairying is less intensive and where more 
summer dairying prevails, farmers raise a high proportion of their re- 
placements. In southeastern New York and in other areas where farmers 
have more favorable milk markets and operate a more intensive dairy 
enterprise, there is a tendency to buy more of the needed replacements for 
their herds. In some sections, it is usual to purchase nearly all of the 
dairy replacements. 


TABLE 3. Farms witH VARYING Proportions oF Cows RAISED 
5013 New York farms, January 1, 1939 
(Mail questionnaire) 
8800S SSS 


Cows raised Farms Cows Cows bought in 1938 
per farm per 100 kept 
Per cent Number | +~Percent. | Number 

INDIE ER iene AtOe 40S © SA 6 bs 442 9 12 a «ons 

AMIRD eR EEG NER le leva's ce & Go 204 4 26 30 

Des i RIOR ES wukbik.) A ar SAIN A 429 9 19 20 

AU = GUNNS PEON ORK wos KOK 615 12 18 12 

Ges ya nln 6 en a Oss 832 17 19 

RO SOG eeniccaie MA Oe is 9 19 21 8 
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In nine per cent of the herds represented in a mail questionnaire,’ all 
of the cows were purchased (table 3). Thirty per cent had raised all of 
their cows. Two-thirds of the farms had raised 60 per cent or more of 
their cows. The average size of the herds in which none of the cows 
were raised was 12 cows, and of herds where all were raised, 15 cows; 
both groups were below average in size. An average of 10 cows were 
bought in 1938 for each 100 cows on hand January 1, 1939, but the num- 
ber varied from 41 per hundred for those herds where none were raised 
to none where all were raised. 

For more than half of the herds no purebreds were reported. Twelve 
per cent of these farmers raised none of their cows, and 33 per cent had 
raised the entire herd. For the herds which were entirely purebred, fewer 
farmers raised none and more farmers raised all of their cows than was 
true of grade herds. 

Despite the fact that in 41 per cent of the small herds (4 cows or less) 
all of the cows were raised, there was considerably more activity in 
buying and selling per 100 cows kept than in larger herds (table 4). 
Nineteen cows were bought per 100 kept, as compared with an average 


TABLE 4. RELATION oF S1zZE oF HERD TO NUMBER oF Cows BouGHT AND SOLD 
5013 New York farms, 1938 
(Mail questionnaire) 


Proportion of herds Cows bought in 1938 | Production cows sold 
Bes gs with all cows raised per 100 kept =| in 1938 per 100 kept 
Number Per cent Number Number 

(ES Sh SN SE ek ee ae 41 19 ‘33 

Bae i he tote ae ree» 34 13 13 
EOS Aaa etches ecto: FA 33 10 9 
P51 Oe oc cea eee Sie eee eres 30 9 8 
DAN ed Oe crc SRE FE OC OP RERO ES E aff 8 U 
aS OrenoMe Ne tote hora es cit isha 6 24 8 6 
AS CTA Sty Aeod aree ? ae roe ee 16 7 6 
PTY SY ee) ee pe a eee 16 12 6 
MMaTIGeIMOLe maids ee eo tee 15 9 5 
PANU crit Gn eres lsteresanteae tere ait 30 10 8 


The information which follows in this report was obtained largely from four sources: 

1. A personal visit was made to 350 farmers in four areas of the State in 1937 to obtain informa- 
tion relative to their marketing of all livestock for 1936-37. The counties in which records were 
taken were Chautauqua, representing southwestern New York; St. Lawrence, representing northern 
New York; Onondaga, representing central New York; and Orange, representing southeastern New 
York. This study will be referred to as the farm survey. 

2. A mail questionnaire was sent to 29,000 farmers by county agricultural agents in January, 
1939. This questionnaire, designed to obtain information on the amount of livestock marketed and 
methods of marketing during 1938, was filled out and returned by about 5350 farmers, or 18 per 
cent of those receiving them. This will be referred to as the mail questionnaire. 

3. A high-school survey was made covering the year 1938, in which 148 agricultural teachers in 
45 counties cooperated. Their students, representing 2461 farms, supplied information on age, 
weight, method of marketing, and price of livestock bought and sold during 1938 on a farm with 
which they were familiar. 

4. Data were obtained from the books of one commission company at each of the two major termi- 
nal markets serving New York State—Buffalo and Jersey City. The information covered the period 
August 1936 through July 1937. 

For one week of each month detailed information was procured on each sale giving the amount 
and kind of livestock received, date and month of arrival, transportation used, origin, number of 
animals of each kind in the consignment, weights, prices received, marketing charges, and type of 
buyer. On the remaining market days of each month the information pertaining to weights, prices, 
charges, and buyers was omitted. 

Non-detailed information obtained at Buffalo represented 13 per cent of the cattle, 21 per cent 
of the calves, 39 per cent of the sheep, and 19 per cent of all hogs received at Buffalo, originating 
in New York State. At Jersey City, the sample included 55 per cent of the cattle, 34 per cent of 
the calves, 38 per cent of the sheep, and 41 per cent of the hogs coming from the State. Detailed in- 
formation was obtained on more than one-fifth of the total sales made by each commission company. 
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of 10 for all herds; and 34 were sold as compared with an average of 8 
for all herds. The larger the herds, the fewer the number of cows sold 
for production per 100 kept. 

The average price paid for replacement cows in 1938 was $81 (table 5). 
One-third of the cows were bought at between $60 and $80 per head, and 
about one-fourth between $80 and $100; 18 per cent were bought for less 
than $60, and an equal number for between $100 and $120. Only 
8 per cent cost more than $120, averaging $137 per head. 


TABLE 5. REPLACEMENT Cows BouGuT AT DIFFERENT PRICES 
2017 cows, New York, 1938 
(High-school survey) 


Price paid per head 


Cows bought Average weight Average age 

Range Average 

Dollars Dollars Number Per cent Pounds Years 
Less than 60.... 45 363 18 888 5.0 
OOTS SO Gs os ts 70 655 32 960 4.6 
SU SO LLUU fcra's ss 87 479 24 1,009 5.0 
100.46, 1205... 0'..:2 103 353 18 1,022 5.2 
120 and more... 137 167 8 1,049 4.9 
BIlCOWS Sa <carss 81 2,017 100 977 4.9 


Cows that were above average in cost averaged more than 1000 pounds 
in weight, whereas the cheaper cows were lighter in weight. There was 
little difference in the average age of the cows in the various price groups. 

About two-fifths of the cows were four or five years old when pur- 
chased, and cost an average of $87 each (table 6). As the age increased 
beyond this, the price declined. Relatively few cows were bought beyond 
the age of seven years. There was little difference in the average weight 
of the various age groups, except for the youngest group which averaged 
2.6 years of age and less than 900 pounds. 


TABLE 6. REPLACEMENT Cows BouGut AT DIFFERENT AGES 
2017 cows, New York, 1938 
(High-school survey) 


Age 


Average Average 
Cows bought : rag 
Piaihs Svirais weight price 
Years Years Number Per cent Pound 
Under Sis aise os es 6 99 2 f 873 ta 
he ee re ee ye 4.5 855 43 1011 87 
DOM avis evevbae ys 6.3 506 25 1007 80 
SOF Os aerwas eda eeeies 8.2 110 1013 77 
TDOr HIGLE Ws wo. ses 10.9 47 2 1032 76 
Al DOWN. shes nou ees 4.9 2017 100 977 81 


When the cows were grouped according to their weights, those weigh- 
ing less than 700 pounds cost only $60, and the cost increased regularly as 
the weight increased. Those weighing 1300 pounds or more cost $07 per 
head as compared with the average price of $81 
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FIGURE 4. FUTURE DAIRY REPLACEMENTS 


Home-grown dairy heifers provide the necessary replacements for milking herds ‘on many farms, 
and are an important source of cash income on others 


In Orange County 58 per cent of the cows bought were within one 
month of freshening, and 30 per cent were within one month after fresh- 


ening. 
one month of freshening and 
the same number within a 
month after freshening. In 
the areas with a more favor- 
able milk market, a larger pro- 
portion of the cows bought 
were nearer freshening. In 
general, higher prices were 
paid for cows near the time of 
freshening. 

On the mail questionnaire, 
information on origin was 
given for approximately 4600 
replacement cows bought. In 
the southwestern, northeast- 
ern, and southern districts, at 
least 85 per cent of all cows 
bought originated within the 
county; in contrast, only 44 
per cent in the southeastern 
district, and 60 per cent of 
those bought in the central dis- 
trict came from the local coun- 
ty (table 7). In five of the 
districts, more than 90 per 
cent of the cows bought came 
from the home district or from 
a county adjoining the home 


In contrast, St. Lawrence farmers bought only 6 per cent within 


North- 


5 eastern 


Southwestern Southern 


Southeastern 


eo 


FIGURE 5. DISTRICTS OF NEW YORK STATE 
‘The State was divided into eight geographical dis- 
tricts each including the following counties: 


Northern: St. Lawrence, Jefferson, Lewis. 
Northeastern: Franklin, Clinton, Essex, Warren. 


Western: Niagara, Orleans, Monroe, Wayne, Erie, 
Genesee, Wyomihg, Livingston, Ontario, Yates, Sene- 
ca. 

Central: Oswego, Oneida, Herkimer, Cayuga, Onon- 


daga, Madison, Cortland, Chenango, Otsego. 
Eastern: Fulton, Saratoga, Washington, Montgomery, 
Schenectady, Schoharie, Albany, Rensselaer. 


Southwestern: Chautaqua, Cattaraugus, Allegany, 
Steuben. 
Southern: Schuyler, Tompkins, Chemung, Tioga, 
Broome. 
Southeastern: Delaware, Sullivan, Ulster, Greene, 


Rockland, Columbia, Dutchess, Orange, Westchester, 
Nassau, Suffolk. 
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TABLE 7. OriIcGIN oF REPLACEMENT Cows 


1001 New York farms, 1938 
(Mail questionnaire) 


Origin 
N abet po 
re) oca 
Spee es aes Other 
ee Seectt Local ans parts Canada Other All 
county joining of New States origins 
county* York 
Per cent of cows bought 

INoEtn ernie series 402 77 14 3 6 100 
INortheasternee. a... 171 88 9 : 3 100 
WEStern eae tasekisk.: 797 65 26 8 5 1 100 
Centraliganinc. stasis 1,069 60 18 9 13 7 100 
ISP arstlan. by GR 613 RE 12 a oF, 100 
Southwestern....... 368 90 7 2 1§ 100 
SGUt Herter cuter: 248 85 9 2 54 100 
Southeastern. ...... 921 44 1 23 3 15 100 
All districts s...0%s 4,589 66 16 10 4 4 100 

*Not including local county. §Largely from Ohio. | 

tLess than 0.5 per cent. ||All from Pennsylvania. 

ftLargely from New England. | Largely from Central West. 


county. In southeastern New York, 23 per cent came from other parts 
of the State ; 3 per cent came from Canada ; and 15 per cent came from other 
States, mostly in the Central West. In the central district, 9 per cent came 
from other parts of New York and 13 per cent from Canada; while in the 
eastern district, 11 per cent came from other parts of the State and 2 per 
cent from the New England States. 

In the mail questionnaire, the method of buying was given for nearly 
9000 production cows. Fifty-two per cent of them were bought from 
farmers, 42 per cent from dealers, 4 per cent at consignment auctions, 
and 2 per cent at purebred auctions (table 8). There was considerable 
variation between districts in the percentage of cows bought by the differ- 


TABLE 8. Metruops or BuYING REPLACEMENT Cows 


5262 New York farms, 1938 
(Mail questionnaire) 


Method of buying 


Number 
District om Cane 
nsign- 
bought Farmers Dealers ment peti Other Total 
auctions 
Per cent of production cows bought 
NGTenetiis 4% es ees 703 73 92 1 1 3 100 
Northeastern....... 196 76 19 4 ‘A 1 100 
Western. .......+-. 1,322 51 44 3 2 * 100 
GEntER toe a ee Kans 2,479 47 44 6 3 "i 100 
Eastern.........05- 1,132 59 38 3 * 100 
Southwestern....... 611 63 32 3 9 100 
SOupmeray sas vases 537 52 42 3 3 100 
Southeasterm. ...... 2,017 42 51 4 3 * 100 
All districts........ 8,997 52 42 4 2 * | 300. 


*Less than 0.5 per cent. 
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ent methods. In the two northern districts, more than 70 per cent of 
the cows were purchased from farmers, while only 42 per cent were 
bought in that way in the lower New York district, where half of their 
cows were bought from dealers. In the central district, 6 per cent of the 
cows were bought at consignment auctions. All districts, with the ex- 
ception of the northeastern, reported some purchases at purebred 
auctions. 

In general, the larger a dairyman’s herd, the more he relies upon cattle 
dealers as a source of the dairy cows he buys. Farmers with herds of 
less than 5 cows bought 68 per cent of their cows from farmers and 27 
per cent from dealers. For herds of 10 cows or more, about half of the 
replacements were bought from farmers and 43 per cent from dealers. 

Two-thirds of the cows that were purchased came from the county 
in which the farmer lived. Of these, 70 per cent were bought from 
farmers and 26 per cent from dealers. The farther the farmers had to 
go to purchase cows the more they relied on dealers for their supplies. 
Canadian cattle might be considered an exception in that 74 per cent were 
purchased from farmers and only 20 per cent from dealers. The bulk 
of Canadian cattle were purchased by farmers in counties bordering on 
Canada, and in Oneida County. 

An analysis of the sales of dairy replacements showed relationships 
similar to the analysis of purchases. The cows sold averaged 5.5 years 
of age, or about one-half year older than those purchased. The average 
weight was slightly more, and the average price was. $78, as compared 
with $81 for purchased cows. Increased prices were received for cows 
of a younger age, greater weight, and near freshening. 

The methods used in selling cows for production were similar to those 
used in buying. Slightly more cows were sold to dealers and fewer di- 
rectly to farmers. Forty-nine per cent of the 6800 production cows sold 
were bought by dealers; selling direct to farmers accounted for 45 per 
cent, while 3 per cent were sold through each type of auction (table 9). 


TABLE 9. Mertruops oF SELLING REPLACEMENT Cows 
5262 New York farms, 1938 
(Mail questionnaire) 


Method of selling 


Number 
of 
District cows Consign- Ee 
sold Farmers Dealers ment Purebre Other Total 
auctions auctions 
Per cent of production cows sold 

INGEGMETIE sce. etn oteccds 849 48 48 He 2 100 
Northeastern....... 281 26 74 a a 100 
Wiestenioes:. finns 936 48 49 1 2 100 
Org 2ibe: |e a er re 1,757 46 46 5 3 * 100 
AS Perit Mae aie ais © sin 688 61 ef 2 ~ 100 
Southwestern....... 905 34 63 1 2 100 
Oller tier se sia. '.e5- 511 38 58 Z 2 100 
Southeastern....... 900 46 38 6 10t 100 
AT istrict... « «=: 6,827 45 49 3 S * 100 


*Less than 0.5 per cent. 
TAll from two farms. 
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The northeastern, southwestern, and southern districts sold 58 per cent 
or more of their cows to dealers; these same districts also were highest 
.in number of cows sold for production per 100 cows kept. Selling to 
dealers was least important in the eastern and southeastern districts, 
where the fewest production cows were sold. In the eastern district, 61 
per cent of the cows were sold direct to farmers, while in the northeastern 
district only 26 per cent were sold in this way. Selling through consign- 
ment auctions accounted for approximately 5 per cent of the cows sold in 
central and lower New York. 

‘ The higher the percentage of the cows in the herd that were purebred, 
the less farmers relied on dealers to move the replacements they had to 
sell, and the more they sold directly to farmers. 

The number of heifers bought and sold per farm is not great. Farms 
included in the mail questionnaire bought about 6 heifers and sold 4 for 
every 10 farms. The methods of purchase and sale were similar to those 
for dairy cows. 


MARKETING CULL COWS 


Approximately 200,000 cull dairy cows have been sold annually from 
New York farms in recent years. These include cows rejected for tuber- 
culosis, Bang’s disease, mastitis, old age, and low production, but do not 
include those sold for dairy replacements. 

The annual sale of 200,000 cull dairy cows represents about 14 per cent 
of the number of cows on hand at the beginning of each year. These 
cows are mostly of a cutter or canner grade. If it were assumed that 
New York cuii cows bring about $45 each, the total annual sales would 
amount to about $9,000,000, or about $50 per farm. A farm with a 
20-cow dairy would normally turn off about 3 cull cows a year, worth 
$135. This amounts to nearly half of the total cash income from the sale 
of livestock from New York farms; the balance is from the sale of cows 
for dairy purposes, calves, hogs, sheep, and wool. 

The 5262 farms represented in the mail questionnaire kept an average 
of 18 cows per farm; the number varied from 12 in the western to 23 in 
the southeastern district (table 10). Approximately 20 cows were sold 


TABLE 10. Cows Sop ror PropucTIon AND SLAUGHTER 
5262 New York farms, 1938 
(Mail questionnaire) 


Number of cows sold— 


District Cows per farm 
For production | For slaughter Total sold 
Per 100 on hand 
INOS GOTT Aeiaek cic A Abe hie cols neue RTE 22 8.1 11.3 19.4 
NGPA COTE ibd ce Gta ee eens 17 11.2 8.4 19.6 
WES tern wr tkiehts © arkk bwaik Rae eA KS 12 7.6 12.5 20.1 
NETL ER Ek chee aati ete tina Cin een aa 21 Ta 12.5 20.2 
SUMMUGIRE SS ACK AG VEEN og a i bck came 17 6.6 12.7 19.3 
MOLE WONUGIA e <-0hi0- 6b. RAAB AU Kes 16 11,1 10.7 21.8 
SS POpENS ol ctoe Were Ley ee eR CT Ry 14 9.7 12.9 22.6 
WOUWTMERSLGLINCANK A wh b's sik wate we 8S 23 5.6 14.6 20.2 
All GUBGTIG UN s As 8 Hv dvix 009 845, CROCE 18 44 12.5 20.2 


MARKETING NEw York LIVESTOCK 17 


for each 100 on hand. There was little variation between districts in the 
total number sold, but there was considerable variation in the proportion 
sold for dairy purposes and for slaughter. In the southeastern district, 
about three-fourths of those sold went for slaughter, while in the north- 
eastern and southwestern districts less than half of those sold were for 
slaughter. Where a farmer has a market for dairy cows and can raise 
them to advantage, it would appear that although he may sell no more 
cows per 100 on hand, he may sell a higher proportion of them while they 
are still useful for dairy purposes. 

With 14 per cent of the cows in dairy herds sold for slaughter each year, 
a high percentage of relatively young cows must be included among them. 
In the farm survey, the average age of cull cows sold was 7 years. About 
one-third of them were less than 6 years old, one-third were 6 to 8 years 
old, and 17 per cent were 10 years or more of age. 

In New York dairy-herd-improvement associations from 1933 to 1938, 
the average age of cows disposed of from dairy herds was 5.2 years. 
These included cows sold for dairy purposes, as well as slaughter cows. 
About one-fourth of the cows were two and three years of age; three- 
fourths were 6 years old or less; and only 5 per cent were 10 years old 
or more. 

On the mail questionnaire, the reason for selling was given for more 
than 10,000 cows sold for slaughter. The most common reason given 
was udder trouble, accounting for one-third of those sold (table 11). 
Low production was the second most important reason, while Bang’s 
disease and old age each accounted for 14 per cent of the cows sold. The 
percentage sold because of udder trouble was relatively uniform between 
districts, ranging from 27 to 37 per cent. In the southern district, 30 per 
cent of the cows were sold because of Bang’s disease. Old age was given 
as the reason for selling approximately one-fifth of the cows in the north- 
ern, northeastern, and southwestern districts. Areas with more favorable 
milk markets sold fewer cows for that reason. 


TABLE 11. REASoNS FoR SELLING SLAUGHTER Cows 
5262 New York farms, 1938 
(Mail questionnaire) 


Reason for selling 


Num- 
ys " 
District (0) ow : 
cows | Udder pro- | Bang’s| old Steril- | Acci- 
ald trou- ie: dis- age ity dent T.B. | Other | Total 
ble ton ease 
Per cent of slaughter cows sold 
Northert......... 1,048 31 13 12 18 8 6 6 6 100 
Northeastern..... 214 35 21 9 24 ‘ico 3 ad ee 100 
WeStéfitid.... ances 1,382 2Ael 19 12 16 15 a 1 3 100 
Centres oe: 2% 2,696 37 14 16 13 11 5 3 1 100 
Washerit.. yates <o a. 1,174 34 18 13 15 11 7 1 1 100 
Southwestern..... 767 35 16 itl 19 10 8 we. il 100 
Sotsbleras ccs i evi « 634 28 15 30 11 9 5 1 1 100 
Southeastern......| 2,172 37 18 13 10 12 5 4 1 100 
PR n'y? nee 10,087 34 16 14 14 11 6 3 2 100 


*Less than 0.5 per cent. 
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Weight is the most important factor affecting the returns from cull 
cows. An analysis of the receipts of cattle by a large commission firm at 
both Buffalo and Jersey City for one week of each month for the year 
1936-37, included 1827 cattle at Buffalo and 4899 at Jersey City. The 
average weight of cows and heifers received at Buffalo was 938 pounds; 
those at Jersey City averaged 981 pounds, 43 pounds heavier (table 12). 
Cows and heifers weighing between 800 and 1000 pounds accounted for 
more than 40 per cent of the receipts at both markets. At Jersey City, 
38 per cent of the receipts were between 1000 and 1200 pounds, while at 
Buffalo only 30 per cent were in this group. The difference in weight 
can be largely accounted for by the areas from which each market ob- 
tained receipts. Buffalo receipts came from areas of less intensive dairy- 
ing where more cows of the lighter breeds are kept. 


TABLE 12. Recerprs AND PRICES OF Cows AND HEIFERS OF VARIOUS WEIGHTS 
Buffalo and Jersey City livestock markets, 1936-37* 


Proportion of receipts Average weight | Average price per cwt. 


Weight POT Se a eres ae ee tS Ne STIL PINS) Sareea Sie ath ats oo nels 
Buffalo Jersey City Buffalo Jersey City Buffalo Jersey City 

Pounds Per cent Per cent Pounds Pounds Dollars Dollars 
WHOer DUO. cute. i 3 1 517 553 4.94 4.66 
GOOREO SOV cs ares 18 11 iio 740 5.65 4.19 
BOG tO LOG0. so. ws 41 43 900 4.71 4.73 
1000 to 1200......! 30 38 1081 1074 4.91 5.03 
1200 to 1400...... °¢ 6 1267 1259 5.25 5.81 
1400 or more...... 1 1 1448 1482 5.30 6.38 
All weights....... 100 100 938 981 4.97 4.91 


*Based on data for one week of each month. 


The average prices for cows and heifers in the 800-to-1000-pound group 
were nearly equal. For the heavier weights, average prices at Jersey City 
were 50 cents to one dollar higher per hundredweight, while at Buffalo, 
higher prices were paid for the younger and smaller animals. In general, 

higher prices were received with each increase in weight. Some excep- 
tion, however, in the lower weights is probably accounted for by the 
young animals which are in the lower weight groups. 

Cull dairy cows are marketed throughout the year. About 45 per cent 
of the receipts at Buffalo and Jersey City came during the months of 
March, April, May, and June. The lightest receipts came in the late 
summer and early fall months. In the northern counties where summer 
dairying prevails, a large proportion is marketed at the close of the pas- 
ture season. 
~ In the mail questionnaire, farmers were asked to indicate where they 
thought their cull cows were slaughtered. Answers to this question 
represented more than 9000 cows. In the northern, western, and south- 
western districts, Buffalo was indicated as the most important destination 
for slaughter cows sold (table 13). Jersey City was the most important 
destination given for cows from the southeastern district. In the central 
and eastern districts, local cities in that part of the State provided their 
chief outlet. Pennsylvania was an important destination for cows sold 
from the southern district. 
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FIGURE 6. ONE OF NEW YORK’S SMALLER LIVESTOCK AUCTIONS IN AN OLD BARN IN A 
SMALL VILLAGE 


TABLE 13. ProBABLE DESTINATION OF SLAUGHTER Cows 
5262 New York farms, 1938 
(Mail questionnaire) 


Destination 
Number Terminal markets 
District of Beier ede ee Local Out All 
cows Local j up-state 2 of desti- 
ersey cities tate nations 
Buffalo City 
Per cent of cows sold 
Nortitetit: A215 7 <: im 878 29 43 3 24 1 100 
Northeastern....... 184 45 5 9 26 15 100 
WiGHURLIES bal. d Faceeuie a4 1,365 14 68 * 18 ae 100 
Cential 54. 5S hE a 2B ou 1 la 51 5 100 
BAStEt ses eee ae 1,178 30 iy? 19 47 4 100 
Southwestern....... “ib iy 82 2 1 3 100 
Soutiterm,.3 0. ¥« er 596 45 6 4 16 31 100 
Southeastern. ...... 1,910 35 a 57. 6 2 100 
All districts. ....... 9,257 29 22 18 27 4 100 


Less than 0.5 per cent. 


For the State as a whole, 40 per cent went to terminal markets. This 
figure agrees closely with the estimate of the total number of New York 
cull cows sent to Buffalo and Jersey City (page 6). 
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In the mail questionnaire farmers reported the method of selling for 
11,000 slaughter cows. More than 80 per cent of the slaughter cows 
were sold to dealers and butchers; a few more were bought by dealers 
than by butchers (table 14). Selling through commission companies 
accounted for 11 per cent of the cows sold; 5 per cent were sold at attc- 
tions and 3 per cent were sold directly to packers. ie ae 


TABLE 14. Metuops oF SELLING CULL Cows ae 
5262 New York farms, 1938 
(Mail questionnaire) 


Method of selling 


So 
fo) 

District cows Commis- | Consign- 

sold Dealers Butchers | sion com- ment Packers Total 
panies auctions 
Per cent of slaughter cows sold 

BN (orm e(s\Goln wy vm cea: 1,143 58 30 | 4 7 ] 100 
Northeastern....... PA 53 41 2 4 a 100 
Westerner ttasteces 1,538 29 OL on * 3 100 
Gentraltverew een ome 2,945 SD ao ib 8 3 100 
Eastern nei crave 1,298 41 48 3 5 2 100 
Southwestern....... 896 40 18 38 2 2 100 
Soutmerniyey were 657 29 59 = 2 7 100 
Southeastern....... 2,339 58 2, 8 1 100 
ALUIMCLIStRIGtS .cnaete es 11.027 42 39 1l 5 3 100 


*Less than 0.5 pée# cent, 


Differences in the distance from terminal markets and the nearness of 
large centers. of population caused considerable variation between dis- 
tricts in the method of marketing. In the western and southwestern 
districts, adjacent to the Buffalo Terminal Market, approximately 38 
per cent of the cows were sold through commission companies. In the 
western district, however, with larger cities, 31 per cent of the cows were 
sold to butchers, compared with only 18 per cent sold in this way in the 
southwestern district. The central, southern, and eastern districts were 
highest in the percentage sold to butchers. Northern, central, and 
southeastern districts each sold approximately 8 per cent of their cows 
through auctions. The percentage sold to packers was highest in the 
southern district of the State, where many were sent to Pennsylvania. 

It would appear that even though large number of cows from south- 
eastern New York go to metropolitan markets, farmers sell them to deal- 
ers rather than send them direct to market as many do in western New 
NOre) 


MARKETING VEAL CALVES 


The production of veal calves in New York is largely a side line in the 
production of milk on dairy farms. Nevertheless, the income from the 
sale of veal calves is an important item and amounts to more than half 
the value of cull cows sold. 

It has been estimated that between 600,000 and 700,000 veal calves are 
sold annually from New York farms. This is based on the estimate that 
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the number of calves born is about equal to 90 per cent of the number 
of cows and heifers 2 years old and over. Less than 60 per cent of the 
calves born are sold for veal; about 15 per cent die or are killed at birth 
for their hides; and 30 per cent are raised for dairy cows and bulls. 
The percentage sold for veal varies from farm to farm and section to 
section within the State, depending largely on the number of heifer 
calves retained for replacements. 

During the late 1920’s the terminal livestock markets at Buffalo and 
Jersey City received about 20 per cent of the veal calves sold from New 
York farms. Since then, the proportion has gradually declined until the 
present receipts amount to only about 8 per cent of the number sold. The 
decline has been largely at Jersey City, with Buffalo receipts declining 
only slightly. The receipts at Jersey City declined from about 13 per 
cent of the total to less than 2 per cent. The Buffalo market continued 
to receive around 6 per cent throughout the 1930’s. Receipts of New 
York calves at the 41st Street market in New York City are not avail- 
able for recent years. 

Buffalo is in an area where small dairy herds predominate, and the 
practice of fattening the calves for market is prevalent. Jersey City, on 
the other hand, serves a more intensive dairy area where there is an in- 
creasing tendency to sell the calves at birth. Bob calves which are 
shipped alive to market are subject to a relatively high shrinkage and 
some death loss. This has encouraged the practice of country dressing, 
and explains, to a considerable extent, the decline in receipts at Jersey 
City: 7 

The fact that the Jersey City market receives fewer New York calves 
than formerly does not necessarily mean that the metropolitan area is 
taking a smaller percentage of New York calves than formerly. A larger 
amount of country-dressed veal is received in the city, offsetting to some 
extent lower receipts of live calves. The total number of pounds of veal 
received from New York State is probably less, owing to the younger 
average age at which calves are marketed. | 

Prior to July 1, 1933, it was unlawful to sell veal from a calf less than 
3 weeks of age at the time of killing. There were apparently two major 
reasons for the change in the law in 1933. One was the feeling by many 
persons that the age of a calf had little if any influence on the healthful- 
ness of the meat. The second reason was the reported widespread vio- 
lation of the law with respect to age limit. 

The so-called “baby veal” law passed in 1933 removed the restriction 
of selling veal from calves butchered under three weeks of age, but speci- 
fied that such veal be plainly tagged as baby veal.* The same law re- 
quires that retail establishments selling such veal display a sign to that 
effect, and that hotels, restaurants, and other eating places serving baby 
veal display such a sign and also print it on the bill-of-fare. 

New York City receives a large amount of dressed veal, as-well as live 
calves. Some is “western-dressed” and some is from near-by areas. 
Veal is usually dressed with the hide left on, the head off, and certain 
vital organs left attached for inspection purposes. The New York City 
Department of Health requires that all veal carcasses coming into New 


4Article 5, Sections 91-93, of the New York State Agriculture and Markets Law. 
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York be inspected either by the United States Department of Agricul- 
ture or by New York City inspectors. | 

The city’s only requirement is that the veal be “fit for human food ;” 
no specifications as to age are made. Inspectors report that the chief 
reason for rejection of veal carcasses is emaciation. . 

From the mail questionnaire, it was found that calves sold per farm 
varied from approximately 8 in the western and southern districts to 
about 15 in the northern and southeastern districts (table 15). The 
average for the State was 11.6 per farm, and the number of cows per farm 
averaged about 18. Calves sold per 100 born varied from 62 to 78, being 
lowest in the southern district and highest in the western district. 


TABLE 15. Dartry Catves Soip 
5262 New York farms, 1938 
(Mail questionnaire) 


Number of calves sold— Per cent of calves sold— 
District - ous = re 
er er fe) Ss 
Total farm born raise bobs veal Total 
INorthberne 3. ee 7,326 15.1 74 9 84 4 100 
Northeastern....... 1,622 10.8 66 11 78 11 100 
Westernin srt Guise 7,958 7.9 78 ae 43 46 100 
Central cae 15,265 13.4 ve, 10 81 9 100 
I AaSteriier gt casein tae TAAL 11.4 75 9 12 19 100 
Southwestern....... 5,354 10.3 68 10 59 31 100 
Southernes tense 2,997 8.1 62 12 71 17 100 
Southeastern....... 10,600 15.0 we, 10 79 ey 100 
All districts. i... 58,233 11.6 72 10 12 18 100 


Seventy-two per cent of the calves were sold as bobs (less than 2 
weeks old) ; 18 per cent were sold as veal; and 10 per cent were sold to 
be raised. The percentage sold to be raised varied little between dis- 
tricts. There was considerable variation, however, in the percentage of 
calves sold as veal. In the western district, 46 per cent, and in the south- 
western district, 31 per cent, of the calves were sold as veal. In the 
northern district, only 7 per cent were vealed. 

In the high-school survey, the average weight of 7890 veal calves re- 
ported was 106 pounds (table 16). The average weight varied consid- 


TABLE 16. WetcHT anp Price oF VEAL CALvES SOLD IN DIFFERENT DISTRICTS 
7890 calves, New York, 1938 
(High-school survey) 


Price received 


District Calves sold aan 

Per head Per cwt. 

Number Per cent Pounds Dollars Dollars 
headsets Geko Ge 872 11 88 4.39 .98 
Northeastern........ 337 4 86 4.86 5.65 
Western a can a cee 1,701 22 141 12.67 8.99 
Genta ys scr teen 1,510 19 89 4.87 5.46 
BASTERA IS, . i cae sce 908 12 101 6.54 6.50 
Southwestern........ 1,201 15 113 7.56 6.70 
OOUsHerMe cee cae eee 554 7 107 7.44 6.95 
Southeastern........ 807 10 82 4.90 5.95 
All districts. ci sss0e 7,890 100 106 7.28 6.90 
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erably between districts because of differences in practices in feeding the 
calves. In western New York, where a large percentage of calves are 
fatted, the average weight was 141 pounds. In northern, central, and 
southeastern New York, the average weight was less than 90 pounds, 
indicating that most calves are sold as bobs at a very young age. Prices 
were 50 cents to one dollar per hundredweight lower in the northern 
district for calves of an average weight than prices for calves of a similar 
weight in the northeastern, central, and southeastern districts. 


FIGURE 7. SPECTATORS AT A LIVESTOCK AUCTION 


Among the crowds at New York State livestock auctions are many who are there out of curiosi- 
ty and for entertainment 


The calves recorded in the high-school survey were sold at an average 
age of 18 days (table 17). About one-quarter of the calves were sold at 
four days or less of age and about one-third at around one week old. 
The average weight increased with an increase in age from 78 pounds for 
those averaging 3 days old to 189 pounds for those more than 60 days old. 

The price received per hundredweight increased steadily from about 
$5.00 to $9.70 as the age increased up to 6 weeks. Beyond that, the 
groups probably included some “grass” calves from which milk had 
been withheld, and which the market discounts. 

From the terminal-market study it was found that Jersey City received 
a larger proportion of lightweight calves than did Buffalo; the average 
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TABLE 17. WEIGHT AND PRICE OF VEAL CALVES SOLD AT VARIOUS AGES 
7890 calves, New York, 1938 © 
(High-school survey) 


Age rn Price received 
Calves sold aieEe ae 
Range Average Per head Per cwt. 
Days — | Number | Percent | Pounds | Dollars | Dollars — 
dit Vdd Anta rr, 3 days 2,146 27 78 3.90 4.97 
eae rc maar aitils, ae 1 week 2,456 ol 86 4.46 5.22 
LDS ERAT s or wen ierelorers 2 weeks 916 12 95 5.59 5.87 
8 Fa ee ca es ce Rn 3 weeks 259 3 119 8.24 6.94 
GAS AA) SA ar oR ee 4 weeks 665 9 134 11.48 8.56 
BO—O Vitam ca enete 5 weeks 248 3 144 13.43 9.32 
AORN GH GE Selo paciemere 6 weeks 578 r¢ 166 16.11 9.69 
47=53)5 scenes 7 weeks iiss * 184 17.07 9.30 
64-60). Serceetae eee 8 weeks 322 4 184 WAS 9.32 
GSlvandimoree nc. 18 weeks 185 2 189 16.85 8.93 
ATVEpOS oO Maas ces 18 days 7,890 100 106 7.28 6.90 


weight at Buffalo was 140 pounds, while at Jersey City it was 127 pounds 
(table 18). Thirty-four per cent of the calves received at Jersey City 
weighed less than 100 pounds, while Buffalo handled only half as large a 
percentage of that weight. Buffalo received a larger proportion of calves 
weighing between 120 and 140 pounds and also a larger proportion 
heavier than 180 pounds. 


TABLE 18. ReEceIpts AND PRICES OF CALVES OF VARIOUS WEIGHTS 
Buffalo and Jersey City livestock markets, 1936-37* 


Proportion of receipts Average weight Average price per cwt. 
Weight Rita. Riya AE OS a da 
Buffalo Jersey City Buffalo Jersey City Buffalo Jersey City 
Pounds Per cent Per cent Pounds Pounds Doll 
Under BO vy cas a8 5 14 69 69 4.94 “ean 
BGO 'LOOe eek star 13 20 87 88 6.28 7.04 
DOU tan cube Sees 10 13 106 108 7.76 8.29 
120° E6140) sie sive 18 ul 128 130 9.44 9.96 
LAO TO TOO. secant 19 14 147 150 10.35 1114 
TOOICO 1 BOs warccuien 17 19 167 170 10.74 11.63 
180 T6200 M60 0a ak 11 6 185 184 10.76 10.41 
200 6 220 0 is vee 4 1 203 210 10.17 8.80 
220 or more...... 3 2 245 287 9.39 7.83 
All weights. ...04. 100 100 140 127 9.61 9.60 


*Based on data for one week of each month. 


At Jersey City, highest prices were paid for calves weighing between 
160 and 180 pounds; at Buffalo highest prices were received for calves 
weighing 180 to 200 pounds. The prices of calves weighing 160 to 180 
pounds were twice as great as those received for calves weighing less 
than 80 pounds. The Buffalo market seemed to pay higher prices for 
heavy calves, while Jersey City paid higher prices for lightweight calves. 

The fact that Buffalo receives a larger number of farm shipments 
of livestock than Jersey City does is illustrated by the number of animals 
received in each shipment. At Buffalo, 26 percent of the cows were in 
consignments of a single animal, while in Jersey City, only 2 per cent ar- 
rived in such small consignments. Calves arriving in consignments of 


MARKETING NEw YorkK LIVESTOCK 2% 


only one head accounted for 27 per cent of the Buffalo receipts and only 
6 per cent of the Jersey City receipts, while calves arriving in consign- 
ments of 5 or more head accounted for only 35 per cent of Buffalo re- 
ceipts, compared with 72 per cent at Jersey City. 

In the mail questionnaire, the method of selling was given for more 
than 44,000 calves sold for slaughter. Dealers bought more than one- 
half of the calves, butchers about one-third; 6 per cent were sold at con- 
signment auctions, and 3 per cent were sold through commission com- 
panies (table 19). In the northern district, 69 per cent of the calves 
were sold to dealers, only 15 per cent to butchers, and 16 per cent at con- 
signment auctions. In contrast, the southern district sold only 42 per 
cent to dealers, but 54 per cent to butchers, and only 1 per cent at consign- 
ment auctions. Selling through commission companies was more im- 
portant in the two districts in the western part of the State than in other 
districts. 


TABLE 19. MetHops or SELLING VEAL CALVES 
5262 New York farms, 1938 
(Mail questionnaire) 


Method of selling 


Number 
District of 
calves Consign- | Commis- 
sold Dealers Butchers ment sion com- Other Total 
auctions panies 
Per cent of calves sold 
IOP PNetrtis. noone 5,674 69 15 16 * * 100 
Northeastern... ... 1,272 68 26 5 * 1 100 
Westetna ... sc. ca aet 5,555 42 39 = 14 5 100 
@entralowus a¢sas ses 10,916 51 40° 7 1 il 100 
Wagter Gos cn. os 5s 5,63 48. ~ 44 6 1 i! 100 
Southwestern....... 3,848 68 a1 9 1 9 3 100 
Southern.......6%.. 2,720 42 ” 54 1 1 2 100 
Southeastern. ...... 8,546 61 ¥ 29 8 1 1 100 
All districtey 70. dss 44,165 55 34 6 3 2 100 


*Less than 0.5 per cent. 


MARKETING HORSES 


Horses are and will continue to be an important source of power on 
New York farms for many years. There is an average of nearly two 
horses per farm the State over. Horsepower has been and is being sub- 
jected to intense competition from motorized equipment. Its use in cities 
for draft purposes and in both urban and rural areas for transportation 
has practically disappeared. The chief remaining use of horsepower 
is on farms for draft purposes. | 

The number of horses and mules on New York farms reached a high 
point of nearly 700,000 around 1895. The number remained higher than 
600,000 until 1910. The gradual decline since has reduced the number 
to about 300,000, or less than half of the number formerly on farms. 
The number of horses per farm in New York was about 2.7 until after 
1920. With the decline in total numbers, the number per farm has been 
reduced to 1.8, or about one-third. 
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For the United States as a whole, the number of horses and mules on 
farms increased until 1918 when a total of nearly 27 million was recorded. 
There has been a decline every year since 1918 and on January 1, 1940, the 
number of horses and mules on farms totaled about 15 million, or a de- 
cline of 43 per cent. At the high point in horse numbers in the United 
States, there was an average of about 4 horses per farm. This has de- 
clined to about 2.2 per farm at the present time. 

When horses are relatively low in price, breeders are discouraged from 
raising colts. This causes a scarcity of horses at a later date and prices 
improve, encouraging the raising of colts. From 1920 to 1930, horse 
prices were relatively low and horse numbers were decreasing rapidly. 
Since 1930, the price of horses, relative to other commodities, has in- 
creased so that the raising of colts in the United States has been stimu- 
lated, and for the past three years there have been about 6 horse colts per 
100 horses. This number of colts, while probably not enough to stop 
the decline in horses, will slacken it considerably. 

The average price of horses on New York farms from 1910 to 1914 was 
$177 per head. Since that time, horses have never reached so high a 
price. A low of $118 was reached in 1924 and another low of $111 in 
1932. In 1937 prices had recovered to $164, the highest since 1918. 
Prices declined during 1938 and 1939 and at the end of 1939 were about 
$140 per head or about 80 per cent of pre-war prices. 


FicurE 8. A PORTION OF THE CROWD, THE AUCTIONEER, AND THE SALE MANAGER LOOK- 
ING ON WHILE A TEAM OF HORSES IS BEING SOLD AT ONE OF NEW YORK’S LIVESTOCK 
AUCTIONS 


The increasing interest in raising colts in recent years has been felt in 
New York, as indicated by increased stallion enrollments. According to 
Article 6 of the Agriculture and Markets Law, stallions used for public 
service must be licensed annually. From 1932, enrollment increased 
from 354 to 548 head in 1938. 

With approximately 300,000 horses in New York, and assuming the 
useful life of a horse under present New York farm conditions to be about 
12 years, the annual replacements required to maintain present numbers 
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would be 25,000 horses. During the past 10 years, horse numbers have 
declined at an average rate of about 5000 per year. The number of re- 
placements required in the future will be less than 25,000 if this decline 
continues. Likewise, the trend toward longer useful life reduces the 
number of replacements required. 

New York farmers produce part of their horse replacements. The 
1935 census indicated that about 6000 farms had approximately 9000 
colts under 2 years of age. It is likely that practically all of these were 
born in New York. This would amount to 4500 colts born annually, or 
about 1.5 colts per 100 horses. On the basis of horses working 12 years, 
with numbers declining at the rate of 5000 per year, and about 5000 
colts raised, the annual imports of horses into New York would be about 
15,000 annually. 

In the replies to the mail questionnaire, 5250 farmers reported 13,715 
horses, or 2.6 per farm (table 20). There was a variation from 2.3 per 
farm in southeastern New York to 3.0 in western New York. 


TABLE 20. Horses anp Cotts on NEw York FARMS 
5250 New York farms, January 1, 1939 
(Mail questionnaire) 


Horses kept an Proportion of horses 
ated olts per 
District Farms 100 horses* 

Total Per farm Raised Bought 

Number Number Number Number ' Per cent Per cent 
INoFthern. .. 5 ence 504 1,290 2.6 ee 7, 21 79 
Northeastern...... 15 394 AS 15.5 21 79 
WVESPCETIES ares ciate ale 1,048 3,136 3.0 13.6 19 81 
@entraleee i osccess 1,207 3,223 Qik 8.3 ii 89 
Wasterti aie... ecels 655 1,578 2.4 8.7 14 88 
Southwestern ..... 543 1,409 2.6 18.2 16 84 
SOWtnerne. ou .6. 1. 390 2.5 8.5 15 85 
Southeastern...... 745 1,713 23 Del 94 
Alidistricts; oo 6.. 5,250 13,715 26 LOM 14 86 


*Colts included all animals not broken for work. 


The question asked about the number of colts on hand was intended to 
include all animals that had not been broken for work. The number 
reported was 1467, or 10.7 colts per 100 horses on hand. If it were as- 
sumed that this was three crops of colts, then 3.5 colts per 100 horses 
would have been born annually. From recent census data, this figure 
appears to be higher than the average for the State as a whole. The 
greatest concentration of colts was in the northern and western areas of 
the State. 

The farmers reported that 14 per cent of their horses on hand had 
been raised and the remainder purchased. Not all of those purchased 
came from out of the State. The districts where the highest percentage 
were raised were also the districts with the most colts on hand. Two- 
thirds of the horses bought were geldings and one-third were mares. 

The 5000 farmers replying to the mail questionnaire reported about 
2000 horses purchased during 1938. This amounted to an average of 
slightly less than one-half horse per farm. The number of horses pur- 
chased amounted to 15.5 per 100 horses on hand (table 21). This num- 
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TABLE 21. Numser or Horses BouGHT AND SOLD | 
5250 New York farms, 1938 
(Mail questionnaire) 


Horses bought x Horses sold 
District 
Number Per 100 kept Number Per 100 kept 
ORE IORIN cle ME tie i Adie px wot Cob Rukia ek 180 14.0 79 6.1 
NOreneastert. Cs. sas sot a eee ee 75 19.0 35 8.9 
INWVIESTOT Tie Wie ait ter Fees emits Cle. Pa 414 132 221 pl 
Centrale ec eens aie nlae nn cael bows 546 16.9 197 6.1 
TERS POLI G OL eee Vb od ea lckset boat eee 238 ibaa 95 6.0 
SHUG EES LOTT Gc UR creinig dys ataebee, Soave 226 16.0 160 11.4 
DUG HO MIT Sandie cate ee oie stacks & ale 129 lose 70 Te 
Hoptheasterm: cewek ete bs ona ares oLe 18.9 145 8.5 
PUPS ORIOLES As otintat caer kere aia cae ee 2.131 15.5 1,002 7.3 


ber varied from 13 in western and southern to 19 in northeastern and 
southeastern New York. 

The horses that were bought for less than $50 averaged 1270 pounds 
in weight, were 17 years old, and their average cost was $28 (table 22). 
Horses costing $200 or more averaged 1493 pounds and were about 6.5 
years of age; their average price was $220. The average weight was 
less than 1400 pounds, and the average age more than 10 years for all 
horses costing less than $100, while the average weight was more than 
1400 pounds and the average age less than 7 years for all horses bought 
at $150 or more. The average weight increased and the average age 
decreased with increases in price. 


TABLE 22. Horses Boucut at DIFFERENT PRICES 
471 horses, New York, 1938 
(High-school survey) 


Price paid per head : 
Average Average 


: Horses bought weight age 
Range Average 
Dollars Dollars Number Per cent Pounds Years 
Less than 50......... 28 10 4 1,270 a he a | 
OUT LOO eee a eee %3 61 13 1,333 11.8 
LOO MORSE. ae sets 121 158 34 1,456 8.4 
160.46 200.5) sin eee 161 133 28 1,421 6.7 
200 or more. .... 2.0% 221 109 23 1,493 6.4 
All SYICGS..; .biwe.aeee 147 471 100 1,435 8.2 


In the high-school survey, 50 per cent of the horses bought were 4 to 8 
years old (table 23). Horses less than 4 years of age accounted for 5 
per cent of the horses bought, while 8 per cent were 15 years old or more. 

Horses 15 years old or more were lowest in average weight, weighing 
1351 pounds, while the 4- and 5-year-olds were heaviest, averaging 1487 
pounds. All other ages weighed between 1390 and 1440 pounds. 
Prices per head for the different age groups ranged from $77 for the 
oldest age group to $178 for horses 4 and 5 years old. 

From the replies to the mail questionnaire, the method of buying was 
indicated for 2034 horses. Fifty-eight per cent of the horses were 


g 
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i, TABLE 23. Horses Boucut AT DIFFERENT AGES 
471 horses, New York, 1938 
(High-school ‘survey ) 


Age 
Horses bought eine once 
Range Average 
Years et Youre ne Numi blo mPer cent (5. Pounds ® |S. -Dollngseag 
Lessatnai 4300... ssn 2.8 24 1,393 148 
ATV Dee yg. Save tater eu a tereue 4.6 12 24 1,487 178 
MER ATYOS Ooch 60 ike Bile ole sors 6.5 124 26 1,440 162 
USE Rate (4) aerate Saba ga 8.4 83 18 1,440 142 
POBEO SE Gis Petes olsc, 5 fone ss 11.6 9] 19 1,403 124 
UEMOD MOLE: ee tucy cae.c casi 16.8 37 8 L,3or ede 
NG AMCS ec Paeg als eos 8.2 471 100 1,435 147 


bought from dealers, 37 per cent from farmers, and 5 per cent at consign- 
ment auctions (table 24). The proportion bought from dealers varied 
from 41 per cent in the northeastern to 65 per cent in the southeastern 
district. In the two northern districts, more than one-half of the horses 
were bought from farmers. In the southeastern district, 11 per cent of 
the horses were indicated as bought at consignment auctions. Some of 
these horses were probably bought at dealer auctions, which usually sell 
relatively few consigned horses. 


TABLE 24. Meruops or Buyinc Horses 
5250 New York farms, 1938 
(Mail questionnaire ) 


Method of buying 


Number of |S ————S—SSSSSSSSS—FSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


District horses dee 
eee Dealers Farmers ee delone Ee Total 
Aes re eee 
Per cent of horses bought 

feel Lg SS chk ee 2 oe) a ee ae ae ROO een ES ee 
NOttHeri ais s.clg os oe 169 46 52 2 100 
Northeastern........ 74 41 54 5 100 
IWiGStERtia. > f¥io i Reve core 388 53 41 6 100 
ILCs sc iidiose Ses 522 64 ae SD 100 
aeteriiermr ts t sitacs 228 57 39 4 100 
Southwestern........ 209 56 41 3 100 
SIL CT ere 6 aero doe os 120 56 43 1 100 
Southeastern........- 324 65 24. 11 100 
AT districts... ces + eye 2,034 58 aiff 5 100 


ee ooeeeaeaeaeoeaaaeeee——eee 


The mail questionnaire indicated that farmers sold, on the average, 
about half as many horses as they bought during the year. The 5000 
farmers who replied sold 1000 horses, or about one for every 5 Tania, 
This amounted to 7.3 horses sold per 100 horses on hand (table 21). 
This made their net purchases amount to 8 or 9 per 100 horses kept. 
The sale of geldings only slightly outnumbered the sale of mares. 

Thirty-four per cent of the horses were sold because of old age (table 
25). These horses averaged more than 20 years in age and brought only 
$55 each. Horses which were said to have physical defects sold for $83 
per head. These horses averaged about 16 years of age and weighed 
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TABLE 25. Horses Sorp Because oF Otp AGE or DEFECTS 
350 New York farms, 1936-37 
(Farm survey) 


Condition | Average Average Price 
or defect Horses sold weight age received 
Number Per cent Pounds Years Dollars 
INO CELCCE svies wc ees 38 57 ' 1297 12.0 eee 
Oldiagetinc: Sere. 23 34 1230 21:5 55 
Physical defects*..... 6 9 1338 15.7 83 
POIWTIORS ESS se. Sace, Rese one 4 67 100 1278 15.3 92 


*Includes crippled, bad feet, poor legs, blind. 


over 1300 pounds. Horses for which no defect was stated averaged 12 
years old, and the price per head was $122. 

In the high-school survey, 54 per cent of the horses sold were over 10 
years of age; of these about one-half were over 15 years of age (table 26). 


TABLE 26. Horses Sotp at DIFFERENT AGES 
243 horses, New York, 1938 
(High-school survey ) 


Age 
Average Price 
Horses sold weight received 
Range Average 

(SC Wvears. ~ % .° Years “| “Numb. (Pa tear ol (ieee ee ane 
Wess thant ee. ta as > 2 26 10 1,502 159 
MORRIS «wena Oe ore 4.4 28 12 1,528 180 
Oat 7 eae eee ol ak 6.4 25 10 1,496 173 
cAI Oiee cove mee muconem 8.5 the 14 1,523 158 
LO GOL artemis aa aces 12.2 68 28 1,358 107 
POFOTEMOLGHRe cotati. 2 19.8 63 26 1,348 55 
PIP ARGS. Cawihts <x Cts abi Beil 243 100 1,427 121 


Fourteen per cent of the horses were 8 and 9 years old. The remaining 
32 per cent were about equally divided among the younger age groups. 


TABLE 27. Metuops or SELLING Horsks 


5250 New York farms, 1938 
(Mail questionnaire) 
0 eo 
Method of selling 


Number 
ot 
District horses Consign- 
sold Farmers Dealers ment Other Total 
auctions 
x Ce ET Fee EEE | er he kD ee 
Per cent of horses sold 
ee Ee ee on i ee AS 

NGPHeraAn co. 4. < 77 51 49 100 
Northeastern... .. 34 71 29 he 100 
PURE CS ee ca vic | 213 58 40 2 100 
OS tet ri 193 46 48 5 1 100 
pe ns re Ba 93 50 44 2 4 100 
Southwestern...... 158 54 45 1 100 
SSGUEIOIT f Gand cade 66 56 42 2 8 100 
Southeastern...... 140 36 57 4 3 100 
All districts. ...... 974 50 46 2 2 100 
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Horses less than 10 years old weighed about 1500 pounds, while those 
over 10 years old averaged approximately 1350 pounds. 

Prices per head for the different age groups ranged from $55 for the 
oldest horses to $180 for those 4 and 5 years old. Horses under 4 sold 
for $159 per head, about the same price as 8- and 9-year-olds. The 6- and 
7-year-olds brought $173, only $7 less than horses 4 and 5 years old. 

Method of sale was given for 974 horses in replies to the mail ques- 
tionnaire. Half of these were sold to farmers and 46 per cent to dealers 
(table 27). Other methods of sale were relatively unimportant. Only 
36 per cent of those in the southeastern district were sold to farmers. 


MARKETING HOGS 


Hogs are raised on New York farms primarily for home slaughter. 
Near cities there are farms where hogs are fattened on garbage, stale 
bread, and the like. On January 1, 1940, it was estimated that there 
were 259,000 hogs on New York farms or about 1.5 hogs per farm. 
These are fairly evenly distributed over the State. Some farmers follow 
the practice of keeping a few sows to raise pigs to sell to their neighbors. 
In northern New York, it is not uncommon to find a dairyman who sepa- 
rates his milk, sends the cream to a creamery and feeds the skimmilk to 
hogs. Some send their whole milk to a cheese factory and obtain whey 
to feed their hogs. 

From the mail questionnaire it was found that the number of hogs and 
pigs bought per farm averaged 1.4 and the range was from 1.1 to 1.8, the 
greatest number bought per farm being in the western district (table 28). 
Eighty-eight per cent of the hogs and pigs were bought from farmers ; 
9 per cent were bought from dealers; and only 3 per cent were bought at 
consignment auctions. In all areas except the southeastern district, 80 
per cent or more of the hogs and pigs were bought from farmers; 29 per 
cent were bought from dealers in that district. The number bought from 
dealers in the northeastern district was relatively high. In the northern 


TABLE 28. Metuops or Buyinc Hocs Anp Pics 
5262 New York farms, 1938 
(Mail questionnaire) 


ee 


Hogs and pigs bought Method of buying 
District : 
Consign- 
Total Per farm | Farmers | Dealers ment Other Total 
auctions 
Per cent of hogs bought 
io Le eer niet wo Se ee 

Worthertioc: «i s+c.ae18 762 1.5 88 4, if 1 100 
Northeastern....... 170 ial 80 19 1 os 100 
Wrestettiawecsatears 1,927 1.8 93 5 2 * 100 
SOTEETAN Soe tins: 00 ek 1,639 1.4 89 4q 7 * 100 
HAStETIV me Skee ns os 929 1.4 94 6 * * 100 
Southwestern......-. 620 ie! 96 4 * af 100 
SOttherhier cee cares 438 ek 92 8 ie 100 
Southeastern....... 1,026 1.4 67 29 4 ; 100 
ALCISETIOUS 1 oo si a.0es 7,511 1.4 88 9 3 “0 100 


eee eeeemooomemo 


*Less than 0.5 per cent. 
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and central districts, 7 per cent of the hogs and pigs were bought at auc- 
tions ; in no other area were auctions so important. 

The number of hogs and pigs sold per farm averaged 3.3 and ranged 
from 2.1 in the southeastern district to 4.9 in the western district (table 
29). Sixty-two per cent of all hogs and pigs reported were sold to 
farmers. Butchers bought 12 per cent of the hogs and pigs; dealers 
bought 8 per cent; an equal proportion were sold through commission 
companies ; 6 per cent were sold directly to packers; and 2 per cent were 
sold at consignment auctions. The northern district, selling 11 per cent 
through auctions, was the only district in which this method was im- 
portant. In the eastern district, 12 per cent of the hogs were sold to 
packers. In the western and southwestern districts, 18 per cent of the 
hogs were sold through commission companies at the terminal market. 
Dealers were a more important outlet in northern New York than in the 
other districts. 


TABLE 29. Metuops or SeLttinc Hocs anp Pics 
5262 New York farms, 1938 
(Mail questionnaire) 


Method of selling 


Hogs and 
pigs sold 
District — 7 ser 
Farm- | Butch-| Deal- sion Pack- | ment | Other Total 
Dotal Per ers ers ers com- ers auc- : 
farm panies tions 
SEAS KAO RAS Oe Oe ea ee le I) & 
“ Per cent of hogs sold 
INGHtneri eee ce 1,809 3.6 53 16 16 * 3 11 1 100 
Northeastern..... 391 2.0, 84 9 4 i 3 a ve 100 
Westerncarmens oes 5,161 4.9 57 9 8 18 7 1 * 100 
Gen tralieiwemenacne 3,319 Qa 69 11 A 5 4 2 2 100 
astern se cee 2,665 4.0 64 18 4 ae i2 1 1 100 
Southwestern..... 1,549 2.8 64 9 6 18 1 1 1 100 
Houser wae fe ek 1,029 2.6 vo 7 8 7 2 1 * 100 
Southeastern...... 1,559 2.1 57 15 2 6 1 12 100 
All ‘districts....... 17,482 3.0 62 12 8 8 6 2 2 100 


*Less than 0.5 per cent. 


MARKETING SHEEP, LAMBS, AND WOOL 


Although sheep are a minor livestock enterprise in New York, on some 
farms they constitute an important portion of the farm business. In the 
1935 Census, 12,747, or 7 per cent, of the farms in the State reported 
sheep. These farms had an average of 30 per farm. For all farms in 
the State, the average was about 2 per farm. 

Sheep are largely in the western New York counties of Genesee, Liv- 
ineston, Ontario, Orleans, Steuben, Wyoming, and Yates; each reported 
20,000 or more head in 1935. In this area a considerable number of 
western and southern lambs are shipped in each fall and fed during the 
winter. 

From the mail questionnaire, it was found that three-fourths of the 
sheep and lambs reported sold were in the western district where the 
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number sold per farm was 22.4; the southern district sold approximately 
7 per farm, and in no other area was the average number sold per farm 
more than 4 (table 30). 


TABLE 30. MeEtHops oF SELLING SHEEP AND LAMBS 
5262 New York farms, 1938 
(Mail questionnaire) 


Sheep and Method of selling 
lambs sold 
District Com- Lod 
mission eal- | Butch- | Farm- 
Total ‘ial com- ers ers ers Other Total 
arm panies 


Per cent of sheep sold 


2 


INC vig 8 a2) 0 ee ea oe 245 0.6 46 48 6 me 100 
IMortheastéern....... 5.6. 135 1.0 92 ae 8 a 100 
AGRE Sig ale ae ge 20,374 22.4 69 Was 9 3 4 100 
MBETEE ALC ilo cee a nist ean 814 0.9 45 52 2 1 100 
PeAStery cher sige s wich eee 1,652 3.6 1 28 54 7 10 100 
SOUHWeStEGM 25.2 of viene c oe 1,448 3.0 42 36 9 12 1 100 
SSOIIENOEI ote fate cc cciccee ee 2,248 6.8 19 47 23 1k co 100 
moutneastern yes... ceose 418 1.3 11 31 38 19 1 100 
PALIECISETICES G2 0a Sonus « 27,334 6.2 55 22 15 5 3 100 


*Less than 0.5 per cent. 


In the western district 69 per cent of the sheep were’sent to Buffalo, 
where they were sold through commission companies. In the other 
areas, with the exception of the southwestern district, most of the sheep 
were sold to dealers and butchers. Five per cent of all sheep sold were 
sold to farmers. 


FIGURE 9, FEEDER LAMBS FROM NEW MEXICO ON A WESTERN NEW YORK FARM 


« 


com 
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Approximately 300,000 sheep were shorn in New York in 1938 and 
1939. The average weight per fleece was 7.2 pounds in 1938 and 7.4 
pounds in 1939. This made a total production of about 2,300,000 pounds 
of wool. : 

Wool from New York flocks has been sold largely to local wool buyers 
at shearing time. A state-wide cooperative has handled a considerable 
quantity of wool for its members for the past 20 years. This cooperative 
handled more than one-third of the state “clip” in 1921, reached a low 
of 2.5 per cent of the total production of the State in 1937, and handled 
about 16 per cent of the state production in 1938. . : 


HOME-BUTCHERING 


The mail questionnaire supplied information relative to the home 
slaughter of livestock. Hogs were butchered at the rate of about one 
per farm (table 31). Slightly more than one-third of all of the farms 
slaughtered hogs. The percentage of farms slaughtering hogs was 
about the same in all districts, varying from 32 per cent in the southeast- 
ern district to 44 per cent in the northern. 


TABLE 31. Livestock SLAUGHTERED ON THE FARM 


5262 New York farms, 1938 
(Mail questionnaire) 


Per cent of farms slaughtering— Number slaughtered per 100 farms 
District REET RE SS Tae, E 
Hogs Cows Calves | Sheep Calves | Sheep 
NOMmeta ates Santen in 5a 44.4 22.5 74 163 13.8 4.7 
INOrbneaSternio. jee ccee ue 34.2 15.8 lero 2.5 39.9 Le oe. 
SWiESTOI rari iis sik es a eee 36.4 12.4 5.8 5.3 13.5 52.6 
GENtrAlin cattle oS crea ement-s 34.3 16.0 9.1 1.6 19.5 6.9 
HAStOT dimers dpi te hs eects 40.2 one 1236 4.7 31.8 48.4 
SOUL WeSEEMIs Yates ciciee vue 39.6 20.1 9.0. 4.0 26.2 12.8 
SOULHEL Nas ebaeienis ass eee 38.2 14.5 TA: 5.6 25:3 13.5 
SGuthensteric ones + =o 6ni oiled, 15e1 10.6 3.6 37.0 25:8 
All districts .........0605- 36.9 | 16.0 89 | 3.6 "93.6, 1425.1 - 


Some of the livestock butchered on the farms was sold. Of the 98 
hogs butchered per 100 farms, 27 were sold and 71 kept for home use. 
In the eastern district, where 135 head were butchered per 100 farms, 
49 were sold. In the northeastern district, where only 61 were butchered 
per 100 farms, only 9 were sold. ~ 

Only one-sixth of all farms butchered cows. The cows butchered 
amounted to about 20 per 100 farms, or an average of one-fifth cow per 
farm. Of these 20 butchered, 5 were sold off the farm. The variation 
in the number slaughtered per 100 farms varied from 14 in the western 
district to 25 in northern and southwestern New York. 

Less than 10 per cent of the farms reported the slaughter of calves. 
The number slaughtered amounted to about 1 for every 4 farms. Of 
the 23 slaughtered per 100 farms 8 were sold, leaving 15 for home use. 

More sheep than calves were butchered, but less than half as many 
farms did the butchering. In Wyoming and Orleans Counties, nearly 
two sheep were butchered per farm. In the western district, where 53 


“ 
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sheep were slaughtered per 100 farms, 41 were sold off the farm. For 
the State as a whole, 17 of the 25 sheep slaughtered per 100 farms were 
sold, leaving 8 per 100 farms for home use. 


SUMMARY 


The buying and selling of livestock in conjunction with maintaining 
dairy herds in New York State are the most important livestock market- 
ing problems for New York farmers. Farmers’ purchases are largely 

' dairy cows to replace rejects from their herds. This amounted to an 
average of 1.8 cows per farm in 1938 or about 10 per cent of the number 
of cows in their herds (table 32). Many farmers raise all of their re- 
placements; others raise none. Therefore, considerable variation exists 
between farms and between areas of the State in the number of replace- 
ments bought and sold. 


TABLE 32. Number oF LivestocK BouGHT AND SOLD FROM NEw YorK Farms, 1938 


Number bought Number sold 
Kind of livestock 


Per 100 0n hand Per farm Per 100 0n hand Per farm 


Replacement dairy-cows............. 10 1.8 8 ve 


DLAMaULemCOWSE, nun cette = de ener es 12 22 
WEA UGCA IVES orarsis DESe ener Re eos 0) lio’. eat a8 a (2* 12.0 
SHG Uichael on eee 4 Aelearet aeneee Masten Ae oe: ate 652° 
Hogsandipios®: 2 aie s...\./ cats. vacate = 1.4 —. 3:0 
EROPSE SRS eis. Sal aaa vaso oars us) cue Perete 16 0.4 7 0.2 


* Number of veal calves sold per 100 calves born. 

Importations of dairy cows into New York State are about the same in 
number as exports from the State. Therefore, total purchases of re- 
placement cows by farms in the State should equal total sales from farms. 
The survey indicated only 8 cows sold, compared with 10 cows bought, 
per 100 cows kept. This is partially explained by the fact that farmers 
may believe they are selling cows for slaughter, but some of these cows 
may actually get back into other dairy herds as replacements. 

Farmers sold an average of more than 2 cull cows and 12 veal calves 
per farm. These by-products of the dairy enterprise account for the 
most important livestock income on New York farms. 

The sale of sheep and lambs is largely from farms in western New 
York counties. In this area, some farmers buy and feed sheep during 
the winter months. In recent years, 45,000 to 50,000 have been purchased 
for this purpose. , 

Hogs and pigs are purchased largely for home-butchering. Farmers 
who raise more than they need for themselves sell either to their neigh- 
bors or to market. In addition to raising pork for home slaughter, there 
are a number of garbage-feeding establishments in the State where pork 
is produced on a commercial scale. 

The buying and selling of horses by New York farmers is relatively 
unimportant and is becoming less important as horse power is being re- 
placed by motorized equipment. 


a ig RS ae Se ee eg a Sea ee ee a TS SO ey ee eS ey 
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Farmers buy most of their hogs and pigs and about half of their re- 
placement dairy cows from other farmers (table 33). Local dealers 
supply more than half of the horses and 42 per cent of the replacement 

easing in importance, are pat- 


cows. Livestock auctions, although ing ee ie 
Farmers buy and sell little live- 


ronized largely by livestock dealers. * 
stock through them. : | 


TABLE 33. MerHops or Buytnc Livestock Usep sy New York FARMERS, 1938 
Where bought’ 


Kind of livestock my. al a 
bens x” twos”? . Farmers | Dealers Auctions | Total 
at eet ; Per cent of animals bought 
i, i { ee ¥ " — 
Replacement cows. .........005eee0: 52 42 6 100 
Horses. .... oO Sone. eenee ee 37 58 5 100 
FPOSS ANG Pigs) Ween eae eee cee 88 9 S 100 


Farmers sell more livestock to dealers than by any other method. 
They sold more than half of their veal calves and about half of their re- 
placement cows, slaughter cows, and horses to dealers (table 34). Butch- 


TABLE 34. MertTHops OF SELLING LivestocK BY NEw York Farmers, 1938 


> 


To whom gold % 


Kind of livestock r Commis- 
Farmers Dealers Butchers | Auctions | sion com- Other Total 
panies 


Per cent of animals sold 


at 


Replacement cows... 45 49 fa 6 s re 100. 
Slaughter cows..... wd 42 39 5 1l 3 10 
Veal calves........- 9 55 34 6 3 2 100 

* Horses..... errr ka 50 46 Re 2 sa 2 100 
Hogs and pigs...... 62 ey 12 2 8 8 100 
Sheep and lambs.... 5 22 15 a 55 3 100 


ers bought more than’one-third of the slaughter cows and veal calves. 
Commission companies were important, especially in the areas adjacent 
to terminal markets. Most of the sheep and lambs were marketed this 
way. Farmers sold more than half of their hogs and pigs, and about hali 
of their replacement cows and horses direct to other farmers. 
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